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A New Automatic Engine. 





We illustrate on pages 1 and 2 


a new 


automatic engine designed by E. J. Arm- 
strong, superintendent of the Ames Iron 
Works, Oswego, N. Y., and built by that 


company. The engine is 
shown so completely by 
the engravings that but lit- 
tle need be said in the way 
of description. It may be 
noted that one of its features 
is low clearance compared 
with engines of a similar 
type, viz., short-stroke, 
high-speed engines, the 
clearance being less than is 
generally thought sufficient 
for protection against ac- 
cident from water in the 
cylinder, a theory that is 
rather completely disproved 
by the remarkably smooth 
running of this engine at 
high speed and the absence 
of water click, or anything 
indicating danger from 
water in the cylinder. 

In regard to this the fact 
seems often to be overlooked 
that excessive clearance may 
increase rather than diminish 
the danger of a breakdown 
from the presence of water 
in the cylinder. For with 
large clearance there must 
be early exhaust closure in 
order to obtain sufficient 
compression, in which case 
the water is early imprison- 
ed, not having had sufficient 
time to get out of the cyl- 
inder, thus 
defeating 





the purpose 
desired to 
be accom- 
plished. 

As to the 
economy of 
low clear- 
ance there 
can be no 
question. 
In addition 
to the in- 
creased 
space to be 








filled with 
steam in the 
instance of 
large clear- 
and 

the increas- 
ed condens- 
ing surface, 
is the fact 
t t the 
€ ly ex- 
ist clos- 
ure incident 
t large 
arance 
iprisons 


larger quantity of water which assists in 
densing the steam admitted at and near 
beginning of the return stroke, thereby 
ther increasing the steam consumption. 
it is, the larger quantity of water present 
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further assists in turning the cylinder into 
a condenser. 

The main bearings of this engine consist 
of cast-iron shells, babbitted and provided 
with means for closing together to compen- 
sate for wear. These shells are in effect 

pivoted at their centers, and 
thus permit a full bearing at all 
times notwithstanding the un- 
avoidable springing of theshaft. 
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have a length of one inch less than the 
stroke. The main bearings are oiled by 
sight-feed cups, and in addition by oilrings 
which, riding on the shaft and dipping into 
the oil chamber beneath, continuously carry 
up oil to the bearings. All the oil escaping at 
the outer ends of the bearingsis by this 
means returned to them, while that escap- 
ing by the inner ends is carried to the crank- 
pin by means clearly shown in the engrav- 
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A New AvuTOMATIC ENGINE. 


The crank-shaft is a solid steel forging 
with bearings of liberal dimensions. The 
crank-pin is one-half the length of stroke, 
both in diameter and length; the shaft 
bearings are but little less in diameter and 


ing. A sight-feed cup is provided for oiling 
the crank-pin direct, but it is not regularly 
used, the oil from the main bearings being 
found sufficient. 

The rocker arm and its connection are 


oiled by a single sight-feed cup, the oil be- 
ing carried by centrifugal force from one 
bearing to the other through the hollow 
rod, the waste being finally caught in the 
flanged rim of the fly-wheel, none whatever 
being thrown upon the floor or ceiling either 
from these bearings or from the crank-pin. 

The balanced valve and also the governor 
are clearly shown. The latter has some 
points of difference as compared with other 
governors of the same type 
which may be studied by 
those familiar with the sub- 
ject. 

Altogether the engine is 
strongly and neatly design- 
ed, well constructed, and 
its operation does credit to 
the builders. 


—— oie 
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THE BILGRAM GEAR EX- 
HIBIT. 


Though there are many 
exhibits in Machinery Hall 
that are much larger, few 
possess more interest to the 
mechanic than that of Hugo 
Bilgram, of Philadelphia, 
which, notwithstanding the 
' fact that it is confined to 
one thing—gear wheels— 
yet includes much that is 
new 

It has been, since the earli- 
est use of machinery, quite 
common to connect shafts 
at right an- 
gles with 
miter or 
bevel gear 
wheels. 
Mr. Bilgram 
shows here 
several ex- 
amples of 
miter 
wheels 
which are 
placed to- 
gether in a 
casing and 
permanent- 
ly fixed in 
position up- 
on shafts 
which, be- 
ing placed 
at right an- 
gles to each 
other, may 
be provided 
outside the 
casing with 
pulleys for 
belts, or 
may be con- 
nected to 
lines of 
shafting, the effect of the arrangement being 
an angular coupling composed of a very 
superior article of planed bevel gears so 
mounted and fitted as torun properly, and be 
little liable to get out of position with respect 
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to each other, points in which the ordinary 
transmission by bevel gears is lamentably 
deficient, as we all know. Several of these 
couplings are shown in operation, carrying 
very light loads, it is true, yet running at 
moderately high speeds, so quietly, and 
with such very narrow and light belts as 
drivers, that the impression given as to their 
smoothness of action is a very favorable 
one. Couplings made of such gears with 
their perfect form of teeth, broad face, and 
with such means of thorough lubrication, 
should give excellent results. 

Some interesting examples of spiral bevel 
gears are also shown, 
some of these being illus- 
trated in Figs. 82 and 83, 
(page 3) the first named 
being a pair of miter gears 
mounted on shafts at right 
angles to each other, and 
having teeth planed 
spirally. These gears 
work beautifully together 
and mounted as they are 
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wheels cannot properly gear with each 
other unless the apices of their pitch cones 
coincide. The reason is obvious. The sur- 
faces of two cones cannot roll upon each 
other without slip unless the apex of the 
one is in contact with that of the other. 





























can be thoroughly tested. 
Speaking from memory of 
these gears I should say 
they were about 6” diam- 
eter and 44’ face. They 
have 40 teeth about #}' 
pitch. At Fig. 83 is an- 
other pair of gears in 
which the spiral principle 
has been carried still 
further. These 
have 18 teeth 
of about 1’ 
pitch, have a 
face of about 
24’, and the 
departure of 
the teeth from 
the straight 
line leading to 
the apex is 
about 1, 
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and two additional pinions of 12 and 24 





with an excessive addendum and a corres. 
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teeth, both in gear with the 36-tooth wheel pondingly deficient dedendum, a pinion \ jt) 
(Fig. 84). conjugate teeth can be made having « de. 

‘“‘A fair conception of the peculiar shape ficient addendum and excessive deden¢\:;p. 
of the teeth of these abnormal pinions may If, on the other hand, a wheel with defic:ept 
be obtained by the following consideration. addendum and excessive dedendum \ ere 
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These gears are 
planed in the 
machine illus- 
trated and de- 
scribed in our 
issue of May 9, 
1885, and are 
remarkable 
specimens of 
gear making. 
Still more 
remarkable, 
however, are 
gears . 
shown in Fig. ae 
84, where we 
see accomplished what nearly every machin- 
ist is in the habit of saying cannot be accom- 
plished, ¢. ¢., bevel pinions of varying sizes 
and numbers of teeth are made to work 
with a single bevel gear; the pinions all 


being upon shafts placed at right angles to 
that upon which the gear is mounted. 
Undoubtedly the best man to explain how 
this is done is Mr. Bilgram himself, and at 
my request he does so as follows: 
‘‘It is well understood that two bevel 


the a 





The two cones A and #, of Fig. 85, are in 
rolling contact, while cones occupying the 
positions of either (or D cannot roll on the 
cone A, For this reason it has been held 
that two bevel wheels of different diameters 
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A New Automatic ENGINE.—SEE PAGE 1. 


cannot be made to correctly gear with a 
third at right angles. That notwithstand- 
ing the production of such wheels is within 
the range of possibility, is illustrated by 
the exhibit of a set of four bevel wheels, 
consisting of a normal pair of 36 by 18 teeth, 


‘Although in practice the addenda of than the normal consistsaccordingly in giv 


given, a conjugate pivion 
could be made adapte:! to 
those conditions. 

** With this in view ‘: jg 
not difficult to show iow 
it is possible to mike 
bevel pinions of diff. -ent 
diameters which wil! «or. 
rectly gear with the ~.me 
wheel. Letuiand B. Vig 
86, be the section ’ 
normal pair of ve] 
wheels. In order to: 
a pinion, C, smaller tay 
B, to gear correctly » ith 
the bevel wheel dA, a new 
pitch cone must be ag. 
signed to this whee!. [p 
adapting the teeth of the 
new pinion C, to the ex. 
isting teeth of the whee] 
A, it is found that at the 
large end the teeth of the 
wheel have a deficient ad. 
dendum in relation to the 
new pitch line, and at that 
end the teeth’of the pinion 
must be shaped to suit 
this condition. At the cen. 
ter of the teeth 
the addendum 
is normal, and 
there can be no 
difficulty in 
designing the 
porper form of 
the pinion 
teeth at that 
point. At the 
small end the 
addendum of 
the whee! jis 
excessive, and 
the teeth of the 
pinion at that 
point must be 
made with a 
deficient ad- 
dendum and a 
corresponding 
form. 

“The solu- 
tion of the 
problem of 
making a pin- 
ion smaller 








two spur gear wheels intended to work with the teeth of the pinion a form conjugaté 
each other are generally made equal, this is the form of the existing teeth of the whe 
not an essential condition of correct gearing. form which constantly changes, not onl; 
Departures from this practice are not rare. size, but also in form, in the sections from 
It follows then, that if a wheel were given largeto the small end. At the large end 
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teeth will have a broad base, with sides 
rapidly converging towards the point. The 
central section will show a normal tooth 
form, and at the small end the teeth will 
have a comparatively 
small base and a broad 
top. The sides of the 
teeth have the appear- 
ance of a warped sur- 
face. 

If the abnormal is 
to be larger than the 
normal pinion, the 
conditions are simply 
reversed, the sides of 
the teeth being warped 
in the opposite direc- 
tion. 

‘The production of 
such wheels would ap- 
pear to offer considera- 
ble difficulties, but it 
bas been found that by 
a slight modification of 
the machine described 
in the AMERICAN Ma- 
cHINIsT, of May 9th, 
1885, the peculiar form 
required for such teeth 
can be produced with- 
out difficulty.” 

The engraving, Fig. 
84, which was made 
from a photograph of 
the gears shown here 
quite plainly 
the departure of the 
teeth of the abnormal 
at the right 
and left from the nor- 
mal form as shown by 
the pinion at the rear, 
and a little study of 
this with Mr. Bilgram’s 
diagram, Fig. 86, will 
show that with a given 
pitch and length of 
face, there is a limit to 
the variation from the normal size of pinion, 
but the variation obtainable will often prove 
sufficient, and the gears certainly work well. 
The exhibit is in rather an obscure situation 


shows 


pinions 





t well repays the trouble of hunting it up. 
NORTON EMERY WHEEL CO. 

‘he first impression of this exhibit, which 

nes from Worcester, Mass., is that it is 

niined to emery wheels, of which a great 
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Fig. 82. 


SprrRaAL MITER GEARS. 





Fig. S84. 


ABNORMAL BEVEL PINIONS. 


They have a new elastic wheel which is 
considered especially well adapted to some 
purposes, notably for sharpening and gum- 


ming saws. 


number and variety are shown, there being 
actually about 50,000 emery wheels shown, 
varying in diameter from 4” to 36”, and sy’ 
to 6” face. 
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pany, except one tool grinder which was 
built by Leland, Faulconer & Norton, of 
Detroit, and was illustrated in our issue of 
March Most of the other 


12, 91. 


ma- 





Fig. SS . 


Sprrat Mirer GEARs. 
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Fig. 86 
ABNORMAL BEVEL PINIONS. 


chinery we have illustrated also in issue of 
Dec. 29, 92, but the principal machine is 
shown at Figs. 87, 88, 89 and 90. This is 
called the Walker Universal Tool and Cutter 

















The exhibit may, however, 


it includes a great deal of grinding ma 


chinery, most of which is new and very 
All of it is built by the com- 


interesting. 





Fig. SY 


UNIVERSAL TOOL 


fairly be 
classed among the machine tool exhibits for 
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shown, and one of these—that at the left— 
movable upon the spindle to which it is 
secured by the two screws which also pass 
through and secure the pulley as shown. 

This sleeve bearing is adjusted upon the 
spindle by the screw « in the left-hand end 
of the spindle ; this screw being composed 
as seen of two parts, the smaller part having 
a right-hand thread, and being tapped into 
the spindle, while the larger part, having 
the left-hand thread, fits the sleeve bearing. 

End play of the spindle is taken up by 
threaded collars which are placed between 
the two bearings and are accessible through 
the opening at the top after the cap and 
screw plug are removed. It will be noticed 
that the arrangement is such that oil cannot 
get to the wheels, but passes from the bear- 
ings through the channels seen to the center 
of column where it falls into a receiving 
vessel provided for it. Nor can dust or 
emery get to the bearings. 

A special point of the machine is in the 
arrangement for mounting the wheels which 
is shown at the right-hand end of the spindle 
which is quite tapering, and adapted to re- 
ceive a sleeve which is bored tapering to fit 
as shown. The wheel is held upon this 
sleeve, one flange being threaded on as 
shown. The outer end of the sleeve is also 
internally threaded, and is provided with a 
ring which is externally threaded to fit, split 
open on one side, and a taper pin driven in 
to expand it, and hold it firmly in place 
within the sleeve. This ring is also inter- 
nally threaded and loosely fits a stud which 
is inserted in the end of the spindle. 'This 
fit is made quite loose so that the stud will 
have no effect except to draw the sleeve to 
its place upon the spindle, and it is there 
fore held true by the tapered seat, and can 
be readily removed and replaced. A set of 
18 different emery wheels accompanies this 
machine, 13 of them being mounted upon 
these sleeves or collets ready for use, and, 
of course, any one of them when in place 
runs true and is at once ready for use, a 
point which will be appreciated by all who 
have done much grinding. 

The sleeve 2 is fitted to the column, can 
be rotated about it to any position 
clamped. It can also be moved vertically, 


and 
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AND CUTTER GRINDER. 


Grinder, and as will be perceived, it has a 
good many new features. 

At the top of a round column the spindle 
and bearings are mounted as shown at Fig. 
88, both the bearings being tapered as 





and upon an extension to the left carries the 
table and platen upon which the 
and fixtures are mounted. 

The all these to or from 
the wheel is by means of the screw and 


centers 


movement of 
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hand-wheel at the extreme right, and the 
vertical adjustment is by means of the screw 
c which is babbitted into the part ?, and 
threaded below into a ring which also en- 
circles the column, and can be clamped in 
position upon it. 

At Fig. 89 the machine is shown in posi- 
tion for grinding a reamer, which is held 
upon centers in the manner shown, these 
centers being supported in Vs, and drawn 
down by eyebolts which pass over them. 
The tooth rest dis always placed level with 
the centers, the gauge ¢ shown at the right 
being provided for setting it; the degree of 
clearance is then regulated by vertically 
adjusting the reamer or cutter by means of 
the screw c. 

This view shows also how the sliding 
blocks upon which the centers are mounted 
are secured to the platen in such a way as 
to always force them into contact with the 
left-hand side of the T-slot, this being ac- 
complished by means of the beveled surface 
upon the nut into which the clamping screw 
f fits. 

The traversing screw g is provided with 
a half nut which can be disengaged by a 
knurled knob in front and when so disen- 
gaged the platen can be moved directly by 
hand. At is shown the fixture for grind- 
ing cutters. 

At Fig. 90 a plan view of the machine is 
shown grinding a taper reamer held upon 
centers. Here it will be noticed that the 
graduations which indicate the amount of 
taper to the foot are not upon the curved 
surface of the end of the swiveling plate, 
but are upon the bed below, and are straight, 
a small projection from the swiveling 
plate affording a means of reading, which 
is always by the inner or right-hand end 
of the graduated lines. By making the 
graduations thus they may be uniformly 
spaced and yet correctly indicate taper per 
foot. It is an improvement upon the idea 
suggested in our issue of Feb. 11, 92, in 
which the graduations on taper attachments 
for lathes were discussed. F. J. M. 

—_—_—__ m+ _— 
Reichelm’s Rotary Foree Blast Blower. 

We present herewith engravings of a new 
positive blast blower which has been de- 
signed to be used in connection with the gas 
furnaces and oil gas machines made by the 
American Gas Furnace Company, of 80 
Nassau street, New York, which company 
also builds the blower. 

By reference to the sectional views, Figs. 
8 and 4, the construction of the blower will 
be readily understood, the course of the air 
through the machine being shown by the 
arrows. Within a cylindrical casing a shaft 
is placed eccentrically, upon this shaft be- 
ing the drum A in which are placed four 
vanes which are so arranged as to move 
radially in suitable slots as the drum re- 
volves; the extremities of these vanes be- 
ing thus kept against the inner surface of 
the casing. Concentric with the casing, but 
eccentric with the drum, are annular grooves 
formed in the sides of the casing, the loca- 
tion of these grooves being indicated by 
the dotted circles, Fig. 3. Fitted to these 
grooves are rings which are shaped as shown 
by the section Fig. 4, these rings being free 
to turn within the grooves, and, in fact, turn 
ing with the drum and vanes. Lubricant is 
supplied to these rings through the annular 
chamber a, communicating with which 
there are oil holes as shown which allow oil 
to flow to the space above in which are 
placed four sections of rings, each of these 
sections having a hole through its center in 
which is fitted a pivot that is attached to 
the side of a vane, each vane thus having a 
pivot at each side. Fig. 4 shows a section 
of the sliding section or block with the pivot 
in place. Some consideration of Fig. 3 will 
show that the movement of these pivots 
within the sliding blocks is an oscillating 
one, and that the motion of the blocks 
within the ring is relatively slight. The 
effect of the arrangement is, however, that 
the vanes are kept in proper place at all 
times, without the use of springs, and the 
centrifugal force of the vanes does not act 
upon the inner side of the casing to produce 
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excessive friction, but is taken by the ring, 
within which it is nearly balanced at all 
times, so that its effect upon the working of 
the blower is nearly eliminated. 

It is especially to be noted that this con- 
struction give a positive movement to the 
blades which keeps them always in their 
proper places, and that owing to the fact 
that no room is required under the blades 
for springs, which, when used, must con- 
tract and expand the full movement of the 
blade, the working space, 7. e., the differ- 
ence in diameter between the casing and 
the drum, can be relatively great, and thus a 
large capacity be secured for a given size of 
machine, the positive movement of the 
vanes insuring that the full nominal capacity 
is at all times made use of. 

The abutment at the bottom of the case is 
just in contact with the drum A at all times 
and serves to separate the chambers for the 
incoming and outgoing air. Lubricant is 
automatically supplied to this abutment. 

The construction of the machine is such 
that it is practically noiseless, and can be 
used in positions where a machine making 
a noise would be inadmissible, at the same 
time its efficiency as shown by tests is very 
high. A blower, theoretically capable of 
delivering 1,320 cubic inches of air at 
atmospheric pressure per revolution, when 
running at 180 revolutions maintained a 
pressure of one pound per square inch when 
discharging into the atmosphere through a 
round nozzle 1,°; inches diameter ; one with 
1,980 cubic inches capacity running at the 


same speed and dischargiug through a 
nozzle 14 inches diameter maintained a 


pressure of 14 pounds, and a blower with 
5,346 cubic inches capacity running at the 
same speed and discharging through a 2-inch 
nozzle maintained a pressure of 14 pounds. 
In each case the nozzle was placed at the 
end of a short, straight pipe larger in diam- 
eter than the nozzle and the gauge was 
applied close to the blower. 

=a 

Wobble Sawing. 





By Joun M. Ricwarpson. 


This term very appropriately describes 
the peculiar motion of a circular saw when 


Fig.4 





sawing grooves wider than the kerf taken 


when in its natural position For example, 
such work as grooving sides of shop cup- 
boards to let in the shelves, and of drawers 
to fit the bottoms, and other work of this 
nature in cases where it occurs only occa- 
sionally, and would, therefore, not pay for 
the expense of a special or dado saw. 

To one who has never seen this old saw- 








ing trick for himself, it will seem almost 
impossible at first thought to realize how a 
saw kerf an inch in width or less can be 
taken with an ordinary saw such as is found 
in every pattern room or carpenter shop, 
and at the same time have the sides of the 
cut exactly parallel. 

For the sake of the explanation, let us 
suppose we wish to make a series of grooves 
i’ wide and 3} deep in the side of a cup- 
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Fig. 2 re 
WOBBLE SAWING. 


board or some similar work where the ends 
of the shelves are to be let in that amount, 
and we are to use an ordinary saw, for in- 
stance, 10’ diameter. 

It at once becomes evident that it cannot 
be done with the saw in its natural position 
with its plane at right angles to the axis of 
the arbor, and as this is the case it becomes 
necessary to change its position as in Fig. 1. 

The dotted lines represent the appearance 
of the saw as it revolves. A A show two 
pieces of wood forming a collar clamping 
the saw at an angle between the regular 
iron collars which go with the arbor. 


ae 


Rorary Force BLast BLOWER. 


To attempt to find the angle, to cut the 
wooden block A A by guesswork, to pro- 
duce the proper amount of sideways throw 
or ‘‘ wobble” for a saw of any given diam- 
eter, is a decidedly unsatisfactory process, 
even for a ‘‘ Yankee,” however good he 
may be in the guessing line, but can be 
easily found by drawing a few lines. 

The amount of wobble required in our 
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illustration was {’, so we simply take any 
clear piece of board having one true edge, 
as shown in Fig. 2, and gauge the line A /} 
$” from the edge. Now at any convenient 
point midway between this line and the 
edge, as at C, place one leg of a pair of 
dividers or trammels, and describe arcs m n 
and op, with a radius equal to that of the 
saw to be used. On the arco p lay off the 
distance p s equal to the width of kerf 
which the saw takes ordinarily, and then 
draw a line through s and the intersection 
of the arc m nwith A B. This last line 
will be the angle to set the bevel to transfe: 
to the block from which the collar is to b 
cut. 

This block, Fig. 3, should be fully a: 
large square as the diameter of the flange 
collars on the arbor, somewhat larger if 
anything, and the side in which the hole is 
bored must be square with the base, th: 
hole being just the diameter of the arbor, 
and should be bored in a little farther than 
the line C D. 

Next having the bevel set to the line D /) 
Fig. 2, transfer it to the block, Fig. 3, as 
shown by A B, and with a scratch gauge 
draw the line ( D a little back of A B. 

Make a line # Pon one edge that can be 
plainly seen, with either knife, pencil or 
saw. This is in order that the two pieces 
forming the wooden collar may be placed in 
exactly the right position on the arbor when 
the saw is put between them, for if they are 
not quite opposite, the angle of the saw is 
changed entirely, and besides, the outside 
faces of the collar will not be parallel, and 
the iron flanges will not press squarely 
against them when the nut is tightened. 

The block, Fig. 3, is to be sawed on the 
band saw, first to the line A B, and next to 
(’D, The other part is waste, but neces 
sary, however, for a firm bearing on the 
saw table while the other two pieces are 
being detached. 

Finding the angle in Fig. 2, and sawing 
the block in Fig. 3, requires great care, for 
the wooden collar is so much less than the 
diameter of the saw, that any inaccuracy 
in the angle will be much magnified when 
a cut is taken, but one carefully made will 
always be ready for future use, and the 
pains bestowed on it will not be wasted. 


Fig. 4 shows the exact shape of the « 
taken in our illustration, with a 10” saw. 

Whatever the amount of wobble the saw 
may have, the sides of the cut will always b: 
square and parallel, but the bottom will i! 
no case be theoretically straight, although 
practically so where the throw is slight. 

It may be interesting to note that th 
curve of the bottom of the cut will var) 
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with the diameter of the saw used; thus in 
a cut of any given width, the curve ap- 
proaches a straight line more nearly with a 
larger than with a smaller saw, and the 
radius of this curve will be the same as the 
radius of the saw used, but a small saw is 
preferable when possible, for it will be less 
liable to bend while revolving rapidly in its 
unnatural position. 

Another thing will be noticed on a wide 
cut, und that is that the bottom of the 
vroove is more ragged than the sides, and 
jooks as though a number of distinct cuts 
close to one another had been made, while 
‘ @ Marrow groove it presents a neat and 
smooth appearance. 

This method of sawing, which I have just 
described somewhat in detail, can lay claim 
to but one great advantage over the one 
commonly adopted of making several saw 
cuts, then removing the excess of remaining 
stock with a chisel, and finally truing up 
the bottom with a router, except in the 
time saved, and it is not expected that it 
will compete with the work of a dado saw 
either in quality or quantity. 

seca 
A New Coining Press. 


We present herewith an engraving of a 
new coining press which has been running 
for the past yearin the U.S. Mint at Phila- 
delphia. It was designed by Mr. Oberlin 
Smith and built by the Ferracute Machine 
of Bridgeton, N. J. The ma- 
embodies several new features of 
interest, and, we think, of great value. 
Among these improvements may be men- 
tioned the following : 

The toggles are placed near the bottom of 
the frame, instead of in the usual position 
at the top, and push the plunger upward, 
thus forcing the lower die against the coin, 
the upper die being stationary. One obvious 
advantage of this arrangement is that no 
oil or grease can get upon the coins, as all 
the moving parts requiring lubrication are 
below the point of operation. Another is the 
absence of lost motion, as the plunger and 
the different parts of the toggles are all held 
close together by gravity, while in the case 
of the upper toggles generally used gravity 
tends to pull everything apart and cause a 
lost motion which is calculated to damage 
the dies and to make a rattling noise when 
running. 

The joints of the toggles, both with each 
other, with the frame of the press, and with 
the plunger, are all arranged for rolling 
rather than sliding friction—the six work- 
ing surfaces all being of hardened steel, and 
the bearings of unusually great length. 
Thus each toggle is itself a segment of a 
roller, rolling against the other and against 
the adjustable plates above and below them 
which take the same heavy pressures. The 
joints are all kept in perfect alignment by 
steel cut gears and racks, arranged upon 
each side, respectively. 

The upper die is fastened to an oscillating 
head which can, in a fraction of a second, 
be swung forward and upward by means of 
the two handles shown in the front of the 
machine, one of which unlocks this head, 
and the other of which raises it. This 
allows an unusual convenience of access for 
inspection and cleaning of the dies, an 
access which is generally obtained by an 
unnecessarily long stroke of perhaps a 
couple of inches, and the use of a mirror 
tween the dies. In this machine the 
stroke of the die is less than 4’, which short 
stroke not only allows the coin to be con- 
lined so that it cannot accidentally jump 

of place, but causes very much less 

upon the machine, with consequent 
ibility. It also insures absence of noise, 
| enables the press to be run considerably 
ster than usual—and this with a working 
e speed which is actually slower. 

lhere is a new form of feed of greatly 
uplified construction by which the coins 

moved but little more than their own 

meter at each stroke of the press, instead 
‘ the customary 5” or 6’. This, too, obvi- 

sly conduces to speed, quietness 
irability of running. 

Che machine is provided with large and 
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accurately fitted bearing surfaces, conven- 
ient lubrication, accurate pressure adjust 
ment, a swinging, self-dumping cup for 








retaining coins while the receiving box is 
being changed, an adjustable shelf for 
holding such box, a shield for covering the 
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for convenience in adjusting and removing 
the different parts quickly. The frame, 
plunger, ram, etc., are of unusually massive 








construction, as will be seen by the cut, 
which is made to a scale of ,'5 size. 
The machine weighs about 4,500 pounds, 
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A NoveEL WATER WHEEL, 


toggles, and a full set of wrenches, etc. 
The arrangements for holding the dies, col- 
lar, feeder tube, etc., are designed especially 





and will coin gold, silver and other metals 
up to a diameter of 1’, or more, at a rate of 


100 to 150 per minute. Each column is 8 





5 








square, and the machine can be safely run 
at a working pressure of 150 tons. A press 
of similar design, but two sizes larger, 
weighs 13,000 pounds, and can be worked 
at a pressure upon the dies of 400 tons. 
sme 


A Novel Water-wheel. 





BY C, di. 


REDFIELD. 





During the early part of this year I re- 
ceived a call from a Minneapolis gentleman 
for the purpose of getting my opinion in 
regard to a novel form of water-wheel. The 
wheel was to be used in the Snake River, to 
be operated by the current of the river, and 
the power developed was to be utilized to 
pump water for irrigating purposes. My 
opinion being of a favorable nature for the 
work required, I received an order for the 
design of a wheel of this type to be used in 
a five mile current. The design took the 
form shown in the accompanying views, 
which are sketches taken from the working 
drawings. 

The ‘‘ wheel” is a double one, consisting 
of two wheels mounted on a single shaft 
that is carried by a raft made of three 
canoes. These canoes are 18 feet long, and 
are separated so as to leave a space of 8 feet 
6 inches between the wheels to 
A section of the central canoe is 
shown in Fig. 2, the two 


them for 
work in. 
outside canoes 
being made somewhat narrower, so that the 
buoyancy of the central canoe will be a 
little more than that of the other two com- 
bined. Each wheel consists of two 3 armed 
spiders braced by tie rods, and keyed to the 
main shaft. Through the ends of the arms 
of the spiders are paddle shafts, to which 
are keyed cast-iron arms or brackets that 
support the wooden paddles. At the end 
of each paddle shaft, and located between 
the inside spider and the central canoe, is 
keyed a gear that meshes into an inter- 
mediate gear carried on the spider arm, and 
this intermediate in turn meshes into a 
central gear mounted loosely on the main 
shaft, and prevented from turning by being 
bolted to the central canoe. This arrange- 
ment of spiders, paddles and gears is shown 
in Fig. 1. By. making the gears on the 
paddle shafts of the same size as the central 
one, the paddles are at all times held ina 
plane perpendicular to the current of the 
river, thus obtaining all of the advantage 
possible. It is intended to moor the wheel 
near the center of the stream, and convey 
the power by wire rope to the shore. To 
accomplish this advantageously, the rope 
sheave is speeded up by means of gearing. 
The arrangement for this is shown in 
Fig. 3, which is a plan of a part of the 
central canoe, together with the two inside 
spiders and the gears carried by them. 

The canoes are given a buoyancy more 
than is necessary to simply support the 
wheel, and are intended to be weighted 
down by admitting water in the inside. To 
enable this weighting to be distributed to 
advantage, each canoe is divided intoa num- 
ber of water tight compartments, When in 
the best working position, the Canoes pro- 
ject but very little above the surface of the 
water, and the wheel is low enough to en- 
tirely immerse the paddles when at their 
lowest position. The two wheels are not 
keyed in line with other, but are 
‘*staggered,” so that a view from the end 
would make them look like one wheel, with 
six arms and six paddles. 


each 


Each paddle has a superficial area of 30 
square feet, which, when wholly immersed 
in a rapid current, must withstand a con- 
siderable strain. The arrangement is such 
that the average turning effect is about 
equal to 60 square feet, immersed all of the 
time. 

So far I have not seen the wheel in opera- 
tion, though I am informed that it works 
very satisfactorily. I am also informed that 
it is the intention of parties interested to 
build a number of them immediately, and 
put them into operation as soon as possible, 

SE 

It is reported that the exports of wheat of 
the Argentine Republic amounted to 405,000 
tons in 1891; in 1892 they had risen to 
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495,000 tons. Maize, shipped to the extent 
of 66,000 tons in 1891, rose to 446,000 in the 
following year. In its produce of wool, the 
advance was from 138,000 tons in 1891 to 
154,000 tons in 1892; linseed, from 12,000 
tons to 48,000 tons; hay, 30,000 to 39,000 
tons. A country having such an extensive 
home produce needs machinery, and may 
be a profitable field for our manufacturers. 

me 
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A Case of Power Transmission. 
Kditor American Machinist : 

Successful genius makes its own record. 
The hum of the sewing machine sings the 
praise of Howe and tells the story of the 
simple hole in the wrong end of the needle ; 
the swish of the dash- pots in a steam engine 
is the surest medium through which the 
fame of Geo. H. Corliss, as an engineer and 
inventor, will go down to a hundred gener- 
ations ; he who listens to the whistling air 
as it escapes from the brake cylinder be- 
neath the railway car, at release, can have 
no reminder more eloquent of Geo. Westing- 
house, the inventor of the automatic air 
brake. And if the listener happen to be fa- 
miliar with the details and functions of the 
air brake he will feel like taking off his hat 
to the most brilliant and best thought-out 
invention of the nineteenth century. The 
good work of all men lives if there be a com- 
mercial market for it. 

It often happens, unfortunately, that 
much really good work is lost to the genius- 
loving public simply because the public does 
not know of its existence. 

In many cases the genius of the inventor 
was not coupled with the business instinct 
which first scans the market for demand, 
then invents to supply; in others the inven- 
tion was made solely to supply some single 
want of which the great world knew noth- 
ing. 

These cases have furnished a prolific sup- 
ply of meritorious work, if measured by in- 
genuity in thought and construction; but 
they lack that commercial stamp which only 
can guarantee success. It is not the best 
painting, from the standpoint of merit only, 
which gives the artist reputation; it is the 
skill to use the brush coupled with the busi- 
ness instinct to select a subject which shall 
command the highest price. Commercial 
approval is the basis of all success. 

The subject of this letter is one who in- 
vented for a single purpose in an out-of-the- 
way place where appreciation rarely came. 
And it is one of those cases where necessity 
was the prompter. 

The average reader, who looks at the 
above cut, may have seen many similar ex- 
amples for transmitting power. The writer 
has never seen others, but it is difficult to 
believe that so simple and cheap a method 
has not been used, especially in mines, for 
pumping. 

This particular case, however, has all the 
marks of originality. Away back in the 
fifties a Bradford County (Penn.) farm 
passed into the hands of our genius. Among 
the legacies which came with this farm was 
the old saw-mill, with water power, shown 
in sketch. The problem which presented 
itself to the thrifty old gentleman was to 
transfer a portion of this power to his 
house, about one-quarter of a mile away, 
for the purpose of driving that small-boy’s 
dread, the churn, 

The cut shows the construction so well 
that it is not necessary to go into details. It 
is sufficient to say that a limited number of 
tools such as hand-saw, axe, auger and 
chisel were available, and these, coupled 
with about a half mile of condemned wire, 
scraps from an old harness, a few pieces of 
lumber and some posts seemed to grow like 
magic into a model churning plant. 

It is impossible to say whether the plan 
came by inspiration or was wrought out by 
the process of thinking. There were neither 
drawings nor surveys. Plan of some kind 
there must have been, but it was never 


transferred to the second party. 

The brook grew smaller, as all the coun- 
try brooks do, and the old mill passed into 
decay, 


but there is still enough water to 
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churn, Years ago the originator of this 
application of power quietly laid down his 
farm tools and went, let us hope, to a better 
land, but the water is still making the ‘‘but- 
ter come.” For forty years that old wheel 
has been doing the work it was designed 
to do, and no machine could do it better. It 
is noisy in its action, especially where the 
wires cross the county road. 
** Not more distinct from harmony divine 
The constant creaking of a country sign.” 


But it ‘‘ gets there,” and is to-day the 
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from the centers Cand B. Lay off C D at 
right angles to ( B, and make it equal to 
EZ F, which is one-third of the pitch circle. 
Draw D B, and draw JT A G through A at 
right angles with D B. This gives the base 
circles 7 Jand GJ. Now draw in the in 
volute curves by the well-known rule, and 
allow a circular point A as large as will 
clear the back of the interfering vanes. 

The method of planing this surface in 
the planer may be shown best by Fig. 2, 
which shows the planing tool in five posi- 
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A CASE OF POWER TRANSMISSION. 


envy of every boy in the neighborhood 
whose back is subject to daily aches over 
the churn. Harris TAbor. 


Involute Surfaces for Pump and 
Blower Vanes, 
Kditor American Machinist: 

Noticing several articles in your late 
issues with regard to cycloidal vanes for 
pumps and blowers, and the methods for 
constructing them, I would like to ask why 
the cycloidal surface is preferred, or to be 
preferred, to the much simpler and quite as 
efficient involute surface. 

The cycloidal surface is difficult to form, 
and requires special mechanism of a costly 
character to produce it, while the involute 
surface can be produced with apparatus to 
be found in every well-appointed machine 
shop—the planer and planer centers. 

To show how the work should be laid 
will first examine Fig. 1, illus- 


out, we 
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INVOLUTE SURFACES FOR STEAM Pumps. 


trating a three-vaned piston gear. The 
general principles to be followed are pre- 
cisely the same as are involved in the theory 
of the teeth of gears, the three-vaned piston 
being nothing whatever but an involute 
gear with three unsymmetrical teeth. Two 
teeth, or four teeth, could be used as well, 
as far as theory is concerned. If five teeth 
or more are selected as the number to be 
used, they can be double acting with curved 
faces facing both ways. 

Having determined that three teeth are to 
be used, draw the pitch lines A 1 and A #’ 


tions, a, b, c, d, and e, on the line a f that is 
tangent to the base circle. As the tool 
travels to the right in the figure, the base 
line turns to the right, the speed of the tool 
auong the straight tangent line a f being the 
same as the speed of the base line. 

The curve is particularly well adapted to 
the planing process, as the straight edge of 
the tool] is always at right angles to the line 
of motion of the tool, and is always tangent 
to the true curve. The operation is both 
theoretically and practically feasible. 

Fig. 3 shows how to rig up the planer 
centers for the purpose, one vane being 
shown. The tool carriage is moved to the 
right a definite distance at each stroke, and 
the worm that turns the blank is turned a 


} ) 





[nvolut, 


Fig.? 
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definite distance at the same time, to make 
the work follow the tool, the amount the 
worm is turned being that necessary to give 
the base line the same feed as has been 
given the tool, a matter of simple calcula- 
tion. 

One theoretical trouble with the epicy- 
cloid, that may be of practical importance 
when the curve is large, is that it is im- 
possible to plane it. Close to the pitch line 
there is a little cusp formed by the action of 
the planing tool, and on the curve, as theory 
requires it, there is no such cusp. This 
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theoretical error is of no importance on 
curves of ordinary size, as it is very small 
in amount. Another theoretical defect of 
the cycloid, when required to be planed, is 
that the line inside the pitch line, the flank 
of the tooth, can only be formed with a 
sharp-pointed tool, and such a scratching 
tool would not be practicable in actual 
work. 

In fact, the involute seems to be as su 
perior to the cycloid for this purpose, as it 
is for the teeth of gears. 

To plane the vanes of a spiral form would 
require only the additional mechanism re 
quired to rotate the work as the tool travels 
over it, not a difficult undertaking. 

Lexington, Mass. GrorGcE B. GRANT. 


Concerning Governor Pulleys—A Tem- 
porary Repair Job. 
Editor American Machinist : 

In many cases governor pulleys do not 
receive the attention that their importance 
demands, for even with some of the best 
engines in the market at the present time, 
we find them narrow, without flanges, and 
made very light. 

The work that the governor belt and 
pulley are expected to do is very light, but 
as it is of great importance that it should bi 
done properly, a very large factor of safety 
should be used when they are designed. 

On taking charge of a steam plant, | 
found the governor pulley wide enough t: 
allow the use of a 3.5 inch belt, but no 
flanges were on it to prevent it from slip 
ping off, should any unforeseen circum 
stance cause it to incline to do so. The 
governor was of a high 


speed type, conse- | rn — 
quently it was neces- 

sary to use consider- R 
able oil to keepitfrom = > [ oat 
heating. This oil 

naturally worked Fig. 1 
downward, and thence 

out on the shaft 

through the sleeve in- 

to the pulley, and the . 
centrifugal force \, 
would throw it out on- J [ a= 

to the belt, which soon ‘| 
became saturated with [ , 
it, and as there was oil Y= 

on the face of the pul- Y \ 

ley at all times, it made Fig. 2 


it an easy matter for : 
the belt to slip off. This will be mor 
readily understood by referring to Fig. 1. 

To remedy this evil a new pulley was 
made, with two external, and one interna! 
flange, as shown in Fig. 2. By this arrang¢ 
ment any oil that may work out through 
the sleeve, and thus find its way to th 
inside of the pulley; is held there, and may 
easily be wiped out when the engine is 
shut down, or even while it is runnin: 
With the old pulley the oil would wor! 
through it along the shaft, and thence out 
ward to the belt. : 

To remedy this, a tightly fitting cap w 
made for the outer edge of the hub of pu! 
ley, and held in place by three screws set i! 
flush with top of cap. After this pull 
was made, a new belt was put on, and | 
oil has ever reached it from this sourc: 
The old belt was not worn out, but had 
become so weakened by the oil, that 
could be torn in two by a strong man. 


Sometimes when repairs are to be mad 
on an engine, the time allowed for them is 
too short to admit of having good wor 
done, or perhaps unforeseen circumstanc: 
make it necessary to do a job before t! 
time set for it, the consequence being th 
full preparations are not made, or it m 
be that the owner is too parsimonious 
have them done in a thorough manner. | 
such cases the engineer is obliged to ma! 
them in a temporary way until an opp: 
tunity comes to make them permanent. 
case of this kind came to my notice a sho 
time ago, where the valve stem of a larg 
throttle valve had become so worn that i 
could not be kept packed so as to prevent i 
from leaking steam. 

It was taken out and put in a lathe, wher: 
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three light cuts were taken off from it 
before it was reduced to a uniform size in 
ihe stuffing box. After this was done, it 
was too small to fill the hole where it passed 
through the cast-iron bonnet of the valve. 
[t would have been proper to put in a bush- 
ing here, but this could not be done at the 
time of which I write, so it had to go back 
as it was. 

As was to be expected, it could not be 
packed and kept tight, for when the valve 
reached the seat in closing, the stem would 
crowd to one side as far as possible, thus 
leaving a place for steam to escape. As it 
was an angle valve, and took steam from 
the under side, it could be packed at any 
time when closed, as no pressure was on 
the stuffing box. Several kinds of fibrous 
packing were tried, but proved to be of no 
value, until finally the following plan was 
adopted : 

A piece of hard wood was fastened to the 
face-plate of a lathe, and a groove turned in 
it, the external diameter of which was 
about one-sixteenth of an inch greater than 


C 


hs; 





Fig. 3 

the internal diameter of the stuffing box. 
The internal diameter of this groove was 
made a trifle smaller than the diameter of 
the stem of the throttle valve. This, it will 
be noted, constituted a mold, and after it 
had been lined with plumbago, a babbitt 
metal ring was cast in it, and when this 
ring was finished to proper sizes inside and 
out, it constituted what might be called a 
ring of packing for the throttle valve stem. 
sut this ring was a whole one, and could 
not be put into place while steam was on 
the boilers, so that another one was made, 
and out of these two rings one complete one 
was made, in four parts, as shown in the 
figure. This was filed and scraped until it 
fitted nicely into position, then some fibrous 
packing was put in first, followed by the 
babbitt metal ring and more fibrous pack- 
ing, until the stuffing box was full. This 
metal ring could not injure the valve stem, 
but at the same time it held it in a central 
position, which prevented the leakage of 
steam, until such time as a permanent job 
could be made of it. 

I believe in making repairs in a thorough 
manner whenever practicable, for it is the 
only way to keep a plant from running 
down; but it is much better tomake tempo- 
rary repairs than to fail to make any, at the 
same time avoiding the habit of substituting 
the temporary for the permanent. 

W. H. WAKEMAN. 





Noise from Oil Burners, 
Editor American Machinist : * 

Referring to our conversation regarding 
the noise produced by oil burners as touched 
upon in your paper of 2ist ult., I beg to 
say that it is unnecessary so far as mine is 
concerned, The force of the blast can easily 
be so regulated that but little noise is pro- 
luced. I use to one of my six-jet burn- 
ers y's of opening in steam pipe at 80 
pounds pressure, just sufficient to bring 
the oil into the generator and convert it into 
gas, and force it from the jets. No air com- 
pressor or pump. Others use the full pres- 
ure from the boiler or from the air com- 
pressor, as the case may be. I also avoid 
noise by proper regulation of the supply of 
fresh air by the use of dampers. 

H. A. BRADLEY. 


That New Packing Ring. 
Kditor American Machinist : 
I was interested in the description of J. 
Hi. Dunbar’s new packing ring in the 
AMERICAN Macurnist, September 7th. It 
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occurs to me that there are stilla few words 
to be said about packing rings, and if this 
little piece will stir up some of the other 
fellows to say those words, its purpose will 
be accomplished. 

Packing rings must run in the Dunbar 
family. Possibly inventors could be bred 
toward the development of special lines of 
invention. There was another Mr. Dunbar 
who invented the steam-setting packing 
which came into such general use a genera- 
tion ago. I first saw the original Dunbar 
in the early part of the war, probably in the 
fall of 1861. He came along with his then 
newly patented piston packing, personally 
making sample sets to introduce it. He 
came from somewhere in the South. I don’t 
know how loyal he was, but I think he was 
all right. He had been attacked severely in 
the pocket. At that time our brethren 
down below were not recognizing the 
United States patent law, but they were 
recognizing all meritorious and available 
inventions under it, and the new piston 
packing was, I understand, widely appro- 
priated, especially for locomotives, but with 
no recognition of Mr. Dunbar's rights. He 
got plenty of advertising, and at the same 
time abundant proof that advertising doesn’t 
always pay. It would be interesting to 
know, as a matter of history, what he was 
able to collect after the late unpleasantness 
was over for the use of his invention. 

The form of the original Dunbar steam- 
setting packing is well known. The ring 
was L shaped with another rectangular ring 
filling the angle, so that the completed ring 
was nearly square in section, the radial di- 
mension being usually the greater. The 
rings were cut into sections, usually six, 
and the one slipped around upon the other 
so that they would all break joints, a pin 
being provided to keep them in position. 
Two or three single wires were bent round 
and laid under each ring to act as springs 
and keep the rings in contact with the cyl- 
inder when the steam was not distending 
them. These rings were applied to the pis- 
tons then in general use by making in con- 
nection with them a ‘bull ring,” which 
would form the two grooves for the packing 
and fill up all the unused space of the piston. 

Mr. Dunbar came to the shop one morn- 
ing and took a set of castings fresh from the 
foundry, unpickled, and on an unfamiliar 
and unhandy lathe turned the two complete 
packing rings and the bull ring all over, 
sawed up the rings, drilled them and put in 
the pins and cut off and bent the wires for 
the springs, did all the work for a 16’ pis- 
ton with all the ease that always goes with 
consummate skill and washed up—although 
he was one of the cleanest of machinists— 
within the ten hours. I have always 
considered that one of the biggest 
achievements that I ever saw in the 
shop. 

That original Dunbar packing was 
a decided step forward in engineering 
practice. It secured a recognition and 
wide adoption at once. It was honored 
with a numerous following of imita- 
tions and modifications. If Mr. Dunbar 
didn’t get a lot of money out of it he 
didn’t get what he deserved. 

And now another Dunbar comes for- 
ward with a packing that ‘‘ leaves noth- 
ing further to be asked for so far as 
piston packing is concerned, ’ and surely 
we should be happy. But we are 
disappointed so often in life that when 
final happiness comes it is not likely to 
be accepted without question. In condem- 
nation of the old styles of packing, and 
in justification of the new, we are told 
that ‘‘in no event should boiler pressure 
or ‘ jack-screws’ be used for the purpose of 
setting out packing rings.” Once, when I 
was about ten years old, I saw them laying 
some drain pipe ina trench. Drain pipes, 
as everybody knows, are made of clay and 
burnt-like bricks, and in use are simply laid 
end to end in the trench, and then the trench 
is filled in. I saw the operation going on, 
and I was obliged to ask the simple ques- 
tion—I’ve asked many simpler ones since— 
‘* How does the water get into the pipe ?” 
I got the equally simple answer, ‘‘ How in 
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blazes could you keep the water out?” I 
wonder how much piston packing there is 
in use that is not practically steam-setting ? 
Then if ‘‘ jack-screws” are not to be used to 
set out packing, or screws in connection 
with springs—and I never knew them to be 
used otherwise—or springs alone, how can 
rings be used in sections ? And yet it would 
hardly be claimed that a single ring should 
be used in pistons six or eight or ten feet in 
diameter. I doubt if they should be used 
for larger diameters than two feet. 

The objectionable feature of the single 
ring, to which our attention is called by 
this daring attempt to overcome it, has long 
Wherever 
the ring is sprung together or sprung apart, 
in whatever way the force may be applied, 
it will not be round, and it will assume ap- 
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proximately the shapes indicated. The 
series of ‘‘rounds” employed to apply the 
pressure inside for distending the ring 


probably give a practically uniform press- 
ure. The steel tape outside for compressing 
the ring will probably not spring it to a 
shape appreciably different from that pro- 
duced by hitching to the two ends and 
drawing them together. The thing demon- 
strates itself that neither of the methods em- 
ployed for applying a uniform pressure and 
consequently a uniform bending force all 
around the ring accomplishes the result in- 
tended or the ring would still be round. 

I have characterized Mr. Dunbar’s attempt 
to make a correct single ring packing as a 
daring one, because that is the way it hap- 
pens to strike me. His proposal to practi- 
cally produce the correct theoretical and 
actual periphery by means of the emery 
wheel operated by the cam movement could 
never have emanated from any ordinary 
mechanic. Only one very ignorant of the 
nice requirements of the case or a thoroughly 
informed and equipped mechanician—which 
I take it is about ten per cent. above a me- 
chanic—fully appreciating the difficulties 
and accepting them as a challenge of his 
skill, could be expected to be found in such 
a business. Mr. Dunbar, of course, does 
not belong in the first category, and I have 
no doubt that he produces an excellent 
ring. 

But who is able to believe what he doesn’t 
believe, and what is the use in trying to? 
Who believes that a single ring of apparent- 
ly nearly uniform thickness can be made to 
bear with equal pressure all around the cyl- 
inder? Who believes that the ring would 


demonstrate this by wearing uniformly all 
The wear might be more uni- 
form than one would at first be apt to sus- 
pect, because whatever excess of pressure 
should occur at the ends of the ring would 


around it ? 
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New Founpry CRANE. 


tend to thrust the ring bodily away, and 
the pressure would be met and resisted by 
an equal resisting pressure at the opposite 
side of the ring. 

To secure the nearest possible rotundity 
under compression and the nearest uniform- 
ity of pressure it will hardly be disputed 
that it is better to make the ring much 
thinner at the ends and thicker in the mid- 
dle. This practice has been widely adopted. 
The inside and the outside of the ring have 
been made eccentric to each other, but as 
far as I know there has been no authorita- 
tive determination of the correct eccen- 
tricity, or whether in fact the inside of the 
ring should be a true circle. This probably 
belongs in the museum with the other 
things that we have laidZup andjare going 






































































to settle ‘‘when we have the time.” It is 
not in my private museum, which is suffi- 
ciently stocked without it. 

If I were making a ring of this kind, I 
would finish it upon the inside and upon 
the edges and leave just enough on the out- 
side for the final operation, then cut a piece 
out of the thin side and spring the ring to- 
gether by means of the flexible band. I 
would then clamp the ring by the edges be- 
tween two circular plates and turn or grind 
the outside to fit the cylinder, and I think I 
should have an excellent and very satisfac 
tory ring. I do not see that Mr. Dunbar 
accomplishes more than this by his system 
of grinding, and his way requires infinitely 
more care and skill. 

It would pay somebody—not the fellow 
who undertook it, but it would pay the 
general engineering public—if some one 
would investigate the ring business and 
give us data and formulas for the shapes 
and proportions—I mean this style of single 
ring that we are talking about. The way 
would be for an able mathematician to 
figure it all out and then let an able me- 
chanic make the rings, and if not correct 
show the mathematician where he missed it. 
This would be theory and practice in prac- 
tice. There is nothing more beautiful than 
to see these brethren walking in harmony— 
when you see it. Theory and practice 
should agree absolutely, and they should be 
ashamed of themselves that they do not. 
Why they do not I learned long ago. I read 
in Herbert Spencer’s book that ‘‘ the tend- 
ency of things is always from the homogene- 
ous to the heterogeneous, becarse every cause 
ts followed by more than one effect,” and if 
Iferbert Spencer had never written another 
word, he has not lived in vain for me. Our 
glib phrase, ‘‘Cause and effect,” has been 
misleading us all down the ages. The in- 
fantile theorist only sees one cause and one 
effect. The mature theorist will take a 
cause which produces say six effects, and 
he will recognize only five of them and pred- 
icate his results from them, and he may 
come to profounder grief than his baby pre- 
decessor. If the theory does not always 
cover the practice, it is only because it is 
incomplete. If we set out to be theorists, 
let us always be whispering to ourselves 
‘‘cause and effects.” FRANK RicHarps. 

——— 
A New Foundry Crane. 

It is well understood that where a crane 
is used in a foundry for lifting the copes 
from molds, its movement must be very 
steady, since, if there is the least jar or 
shake, sand is very apt to fall from the cope 
and ruin the mold. Hoisting chains running 






over sprocket wheels are very apt to give 
trouble from this cause, unless their action 
is uncommonly smooth. 

With a view to obviating this difficulty, 
the foundry crane which we illustrate here- 
with has been designed by the Edwin 
Harrington Son & Co., of Philadelphia. 

As will be seen by the engraving the 
sprocket wheels of the hoist have been re- 
placed by a drum, having right and left 
spiral grooves, thus insuring the hanging of 
the hook always over the same point. There 
is no jumping or jarring ; the movement is 
sure and steady, the chain winding and un- 
winding with the regularity of a rope on a 
windlass. Thus the cope can be lifted and 
lowered with no danger of the sand sifting 
out, or mold ‘‘breaking down.” The in- 
ternal gears of this hoist are worked by 
means of a shaft extended far enough be- 
yond the beam of the bridge to prevent the 
chain from interfering with the load, and 
this also enables the operator to stand at a 
respectful distance from a pot of melted 
iron 

The crane is operated by geared wheels, 
throughout, and the shaft of the crane is 
placed inside of the beam. thus saving room, 
and it moves the crane by pinions and inter- 
mediate gears, all of which are furnished 
with roller bearings, producing easy move- 
ment. 
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Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN MACHINIST will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 837. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. As the majority of our friends 
who visit Chicago during the continuance 
of the Fair will spend a considerable portion 
of their time in Machinery Hall, we invite 
them to make use of our facilities there by 
having their mail addressed in our care as 
above, where it will be cared for and deliv- 
ered on demand either by our own repre- 
sentative or by the person who cares for 
the space in which our desk is located. 
—— 

Monthly Meetings of Mechanical Engi- 
neers for Technical Discussion. 





The editor of the American Engineer pro- 
poses that such members of the American 
Society of Mechanical Engineers as care to 
do so arrange to hold meetings once a month 
for the discussion of technical subjects such 
as may be of interest. It is proposed that 
this be done by an organization, or rather 
an association separate from the society, and 
devoid of all machinery not needed for the 
simple matter of selecting a suitable sub- 
ject for each meeting, and inviting a mem- 
ber of the A. 8S. M. E. specially informed 
on that subject to give an informal talk 
upon it, while the others present listen, and 
afterwards offer such remarks or discussion 
as may occur to them. 

It seems to us that this is a move in the 
right direction, and we shall hope that it 
will be followed up. At first thought it 
seems as though it might be better if the 
proposed meetings were to be held under 
the management of the A. S. M. E., but if 
they were so held, then they would be at 
the society’s expense, and yet would benefit 
only the few members living in or near New 
York that could arrange to attend, unless 
the proceedings were printed as a portion 
of the regular transactions of the society, 
for distribution amongst the members, and 
if this were done, we fear the result would 
be that a degree of formality would be im- 
parted to the meetings that would deprive 
them of what should be their most valuable 
feature, ¢. ¢., their freedom from that pon- 
derousness thatis apt to find expression in the 
papers and discussion—to put participants 
upon their mettle, so to speak, and make 
them much more guarded and reserved than 
is desirable in such meetings as are pro- 
posed, where formality is, so far as possible, 
to be dispensed with, where no formal pa 
pers are to be presented, and, in short, 
where the function may more properly 
perhaps be termed a technical conversazione, 
if we may be allowed to make use of a so- 
ciety term. 

It seems, therefore, better that the plan 
proposed, of having the meetings held under 
the direction of a special committee, and 
the expense of them, if any, borne by those 
attending, is the plan best adapted to ac- 
complish the object sought. 

In fact, every argument we can think of 
in this connection is in favor of the pro- 
posed meetings, and it is, therefore, we 
think, entirely suflicient to fairly present 
these arguments without dragging into the 
discussion, as has been done, the matter of 
the desirability or undesirability of the 
‘*Social Reunions” that have been for two 
or three winters past held at the society’s 
house, and which, so far as we can see, con- 
stitute no argument one way or the other 
bearing upon the new proposal, and do not 
affect it in the least. ‘There are members of 
the A. 8S. M. E. living in and near New 
York who enjoy each other’s company in a 
social way, and have derived much pleasure 
from these social gatherings, at which their 
families are privileged to be present. 
Though it has so happened that no one 
connected with this paper has felt inclined 
or found it convenient to take part in these 
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social affairs, we have always recognized 
their perfect propriety, and the fact that 
those who could and felt inclined to take 
part in them, themselves defraying the ex- 
pense, were not only doing a _ perfectly 
proper thing, but something calculated to 
benefit the society by promotion of ac- 
quaintance and good fellowship. There is, 
it seems to us, absolutely no ground for 
criticism of, or flings at these meetings, 
when it is remembered that those who at- 
tend defray the expense of them, and that 
attendance is entirely a matter of personal 
preference—one can go and enjoy oneself, 
or one can stay away and escape those 
dangerous ‘‘ smiles and allurements,” which 
some misguided individuals imagine con- 
stitute all there is of social enjoyment. 
We believe in the proposed meetings, and 
think they will be successful if they rest 
upon their own merits, as they should, but 
the fact that there may be those interested 
in them who cannot, or for any reason do 
not care to attend the social meetings, has 
nothing whatever to do with the case, so far 
as we can see, and may well be left out of 
consideration entirely. 
oes 
Was It a Blunder? 





The Engineer (London) is blessed with a 
‘“special commissioner’ — whatever that 
may be—at Chicago, who contrives to un- 
load more misinformation into the columns 
of that paper than it seems at all possible 
for one man to possess himself of. Before 
this we have referred, in the kindest man- 
ner, to his knowledge of things relating to 
this country that were not so, but it is 
really too much to follow him up in all his 
wanderings. One would have the fear con- 
stantly before him of being told that it was 
only a joke, or something of the sort. One 
of his recent efforts, however, is really too 
good to be lost. It occurs in his descrip- 
tion of the large triple expansion Buckeye 
engine at the Fair. Of course showing the 
Buckeye people that they did not really 
know anything about the engine which 
they exhibited at the Centennial and have 
since built in large numbers; this and show- 
ing that the shaft governor was a discarded 
English invention just coming into use in 
this country, was an easy matter for him, 
which he proceeded to make nearly as clear 
as mud. Passing this, however, the deli- 
cate irony with which he adorns the sub- 
ject, and all, the real richness of the whole 
matter is reserved for the last sentence, in 
emulation of the orator who tries to con- 
clude his effort with something likely to 
make a lasting impression. This sentence, 
which is too good to be omitted, is as 
follows: 

‘The company state that the engine uses 
from 234 pounds to 35 pounds of water per 
indicated horse-power per hour. We con- 
gratulate them in that the water consump- 
tion sometimes goes half a pound below 
24”) 

This is the sentence, with the exception 
of the exclamation point, which we have 
added, not in the way of astonishment, we 
must confess, but rather in the way of ad- 
miration. 

Seriously, if it is the right thing to say 
anything serious in connection with such a 
statement, the wonder that such a journal 
as The Engineer shoutd employ a writer at 
Chicago capable of writing such stuff, is 
equaled only by the wonder that its editors 
should permit it to go into its columns. 
Any engineer’s apprentice, after three 
months’ service either in this country or in 
England, would be disgusted with such a 
shallow attempt to discredit an engine that 
did not happen to be built in England. We 
do not, by any means, accuse the ‘‘com- 
missioner” of knowing better, but it goes 
without saying that the editors knew bet- 
ter. Any man with no more than a very 
superficial knowledge of steam engineering 
would promptly discredit his senses if he 
thought he heard such a statement. The 
only possible explanation he could find 
is that some one was trying to impose 
upon his credulity—or ignorance—which 
we do not believe was the case in this in- 
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stance. One finds himself wondering if a 
‘* special commissioner” could make out 
such a case as this, what just a plain corre 
spondent would have done. 
eats a 

A wreck occurred on the 1st inst. at 
Lyman, Mo., which we think was plainly 
the fault of the management of the road 
(denominated in the press dispatch as th¢ 
‘‘San Francisco Road”), notwithstanding 
that train wreckers were the immediat: 
cause. In this case a switch was turned « 
as to throw a passenger train into a siding 
where four stock cars were standing, the 
result being a wreck in which both th 
engineer and fireman of the passenger train 
were instantly killed. The dispatch con 
cludes with the statement that the officials 
of the road had declared that that was thi 
fourth attempt to wreck a train at that 
station within a month. If this is true, then 
we should say that the management of the 
road was grossly negligent in running 
passenger trains at full speed by such a sta 
tion, and in neglecting to place there watch 
men who would prevent such attempts, and 
possibly capture the wreckers. 


— <p - 


What is known as ‘‘ journalism” in New 
York is just now being still further de 
graded by the publication of long dispatches, 
or what purport to be dispatches from 
Chicago, telling at length how some New 
York manufacturers of hats or some other 
thing have been awarded the ‘highest gold 
medal,” and giving at length the reasons 
for their superiority over every other similar 
article. These dispatches are so obviously 
paid for advertising puffs, that we consider 
that a paper publishing them as bona fid 
dispatches simply insults the intelligence of 
its readers, and leaves them to think that 
the medal as well as the telegraphic adver 
tisement have been paid for. 
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ofiNSWERS. 


Questions of general interest re lating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 





(498) H. E. K., Pittsburgh, Pa., writes: 
In high-speed electrical engines, with full 
valve travel, at what part of the stroke does 
the cut-off take place? A.—At } to 4 of 
the stroke. 2. At what part of the stroke 
does compression begin? A.—At about 3 
of the return stroke. 38. At what part of 
the stroke does the exhaust begin? A.—At 
about { of the stroke. 


(499) C. O. S., North East, Pa., writes: 
Please inform me how I should proceed in 
the following case: I wish to build a ma 
chine in some respects similar to one that is 
patented, yet I do not wish to infringe. How 
can I find out what the patentee’s rights 
are? A.—Send to the Commissioner of Pat- 
ents, Washington, D. C., for a specification 
of the patent; this will cost you about 25 
cents and will show you all the points which 
are patented; or consult with a good patent 
attorney. 


(500) J. P. H., Meriden, Conn., asks: 
Which of the following methods is the best 
for turning steam engine piston packing 
rings; by the method explained on page 5 
in your issue of September 7th, current 
volume, or as follows: Finish the two 
sides and the inside of the ring, and then 
split; next spring the ring together, and 
clamp by the sides to the face-plate of a 
lathe or in a special chuck, and then turn to 
fit the cylinder? I never heard of this 
method, but I suppose itis in use. A.—By 
the first process a true ring can undoubtedly 
be obtained; the second method you men 
tion is frequently adopted, and in taking 
care not to spring the ring out of its natura! 
position that it is inclined to take before 
clamping it to the face-plate, a satisfactory 
job can also be obtained. , 





(501) J. S. W., Cleveland, O., writes: I 
have invented an article which I desire to 
have patented, and I want to find out if 
there is anything like it in the market. 
Please let me know through your paper 
where I can obtain the desired information. 
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{ —Probably the best way will be first to 
low a patent solicitor to search the Patent 
Office records to see if anything like it has 
been patented before; this should not cost 
very much. If nothing like it has been pat 
ented, then file a caveat which gives you a 
emporary protection, so that you can show 
(he article to merchants who deal in such or 
similar articles; they will undoubtedly be 
ible to inform you whether such an article 
;3 on the market or not, and advise as to its 
value. 


(502) W. P., Jerseyville, Ill., writes: There 

is in this city a pair of “Shultz” leather link 
belts in use which have become covered 
with grease and were slipping to quite an 
extent. The engineer washed them with 
oal oil but without success. I suggested 
that gasoline might be a good thing; my 
suggestion was acted upon but with no bet- 
ter result. The manufacturer of the belts 
thought soft soap and water would overcome 
the trouble. Now is there anything that 
will remove the grease without injuring the 
belts? If so, will you please enlighten us as 
| may have at some time or other the same 
trouble to overcome. A.—We should not 
advise the use of gasoline under any circum- 
stances; it is a dangerous thing to use; 
neither should we advocate the use of coal 
oil, as it is generally understood to be injuri- 
ous to leather belts. We believe the manu- 
facturer’s advice to be the best; give the 
soapsuds a fair trial, and you will undoubt- 
edly obtain satisfactory results. 


(503) W. E C., Brooklyn, N. Y., writes: 
Will a hollow shaft be stronger than a solid 
one of the same diameter, if so, why? A.— 
The hollow shaft will not be as strong as 
the solid one, both having the same outside 
diameter, for the simple reason that the 
hollow shaft has not as much metal as the 
solid one to resist the forces acting upon it. 
2. How are the sizes of iron shafts com- 
puted to transmit a given horse-power, the 
engine running a given rate of speed? A. 

If you refer to engine crank-shafts, their 
diameter is determined as indicated in 
answer to Question 494 in our issue of Octo- 
ber 5, current volume. If you refer to 
ordinary shafting the diameter is computed 
from the following formula: 

8 


Dc PM x H 
R 


in which D denotes the diameter in inches 
of an iron turned shaft; //, the horse- power; 
and FR, the revolutions per minute. 


(504) J. W. H., Brooklyn, N. Y., writes: 
Please let me know the cheapest way of 
finding out points relating to patents. Also 
the cost all told of getting one. A.—The 
total cost of a patent will depend on the 
character of the invention, as more time 
and labor will be required for writing the 
specifications and making the drawings for 
some inventions than for others. The stand- 
ing of the patent solicitor will also, to some 
extent, affect the total cost. On the whole, 
the cost is a variable quantity. The best 
way to proceed is to place the invention in 
the hands of an honorable, competent and 
conscientious patent solicitor; he will give 
you at once the total cost of the patent. We 
cannot do so, as we are not in this business. 
The cheapest way to find out points relating 
to patents will probably be to consult ‘‘ Pat- 
ent Office Manual,” by G. H. Knight; 
‘Infringement of Patents,” by Thos. B. 
Hall; and many of the small hand-books 
published by patent solicitors. 


(505) E. N. G., Boston, Ind., writes: The 
following dimensions are those of a small 
steam engine which I wish to build. Please 
give your opinion as to their correctness 
ind offer any change you think best: Di- 
ameter of cylinder, 3 inches; stroke, 5 
inches; thickness of cylinder walls, ,’; 
inch; number of revolutions per minute, 
300; length of ports, 1.8 inches; width of 
ports, 8, inch; lap of valve, }} inch ; lead, 

inch; diameter of piston rod, § inch; 
length of connecting rod, 12 inches ; throw 
of eccentric, 33 inch. .4.—The dimensions 
ire good, although the length of ports can 
be reduced to 14 inches and give good re- 
sults. The thickness of cylinder walls can 
ilso be reduced, say to 5; inch, and still be 
trong enough for the work the engine has 
to do. By throw of eccentric we assume 
you mean the eccentricity of the eccentric, 
if so the dimension is correct. We mention 
this fact as considerable confusion exists in 
regard tothe term ‘‘ throw.” We _ under- 
stand the throw to be equal to twice the ec- 
centricity of the eccentric. 


(506) A. S., New York, writes: Please 
state what is the heaviest locomotive on 
wheels at the present time, whose make, 
and on which railroad it is running. The 
weight, of course, includes tender, coal and 
water. A.—In this progressive age of loco- 
motive building it is difficult to state which 
is the heaviest engine on wheels at the 
present time, as builders and railroad com- 
panies do not always care to put the weights 
of their engines on record. But it is prob- 
ibly safe to say that the double-ended com- 
pound locomotive built for the Mexican 
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Central Railroad, by the Rhode Island Loco- 
motive Works, is the heaviest engine on 
wheels ; it weighs in working order about 
260,000 pounds. This engine has saddle 
tanks. Another heavy engine, which has a 
separate tender, is exhibited by the Baldwin 
Locomotive Works at the World’s Columbian 
Exposition; it is a Decapod Freight Engine 
for the New York, Lake Erie & Western 
R. R ; the engine weighs in working order 
192,500 pounds, and the tender loaded 
weighs 117,500 pounds, making a total 
weight of 310,000 pounds. 


(507) J. M. I, East Farnham, Que., 
writes: I have charge of a polishing ma 


chine; we use a rag wheel for finishing and 
polishing; we put the emery on with fish 
glue, and have used this for some time with 
out any trouble until lately. Now the 
emery flies off as soon as we commence to 
work. I have tried fresh glue, but the 
trouble does not cease. Can you assist me, 
and inform me of a quality of glue for the 


purpose? A.—Use good patternmakers’ 
glue. 2. I want to build a small furnace 


for melting 20 pounds of brass at a time, 
which is the simplest way to build it? A. 
—You will find an illustration of one in our 
issue of December 8, 1891. In fact, before 
you build one, we should advise you to read 
the papers treating on practical brass found- 
ing in our issues of October 22 and 27, 1891. 
3. Who makes crucibles? A.—Plumbago 
or black-lead crucibles are made by Jos. 
Dixon Crucible Co., Jersey City, N. J.; 
write to them for a catalogue which con- 
tains the numbers, dimensions, and holding 
capacity of crucibles. 3. Which is the best 
way to temper long planer knives? A.— 
Experience in this line of work is the best 
teacher; all we can say is, be careful to heat 
them slowly and uniformly, and dip them so 
that the edges to be hardened will be im- 
mersed at a uniform depth. The quality of 
the steel has much to do with the manipula- 
tion during the process of tempering. 


(508) J. T., Louisville, Ky., writes: 1. 
How many threads per inch are there on a 2 
inch pipe tap? I have always thought that it 
was 11} threads, now I am inclined to think 
it is 112 from the fact that I made a special 
tap with the regular taper, and geared the 
lathe to cut 114 threads, but it did not pass, 
as the threads did not fit in those of a 
bought pipe tap. I tried the same thing 
with another lathe geared to cut 114 threads 
as I thought the lead screw in thé first lathe 
might not be correct, but with no better 
results. I tried my taps with two other 
pipe taps, and I found these to be the same 
as the first one. On the first lathe I used a 
69 toothed gear on the lead screw, but the 
pitch seemed too coarse; I put on a 70 
toothed gear, and then the pitch was too 
fine. Now where is the trouble, or where 
is my mistake? A.—The correct number of 
threads per inch for a 2-inch pipe tap is 114 
measured on a line parallel with the center 
line, and if the threads are cut on a lathe 
with a taper attachment, you will obtain 
correct results, if on the other hand the 
threads are cut with the foot stock set out 
of line, as was probably dune in your 
case, we should expect results such as you 
complain of. It is also possible that bought 
taps were not correct as these may have 
slightly expanded during hardening. 2. 
In chasing a 14 inch pipe flange is it proper 
to set the point of the tool toa gauge placed 
against the bored part, or should the gauge 
be set perpendicular to the face of the flange? 
A.—The point of tool should be set to a 
gauge placed perpendicular to the face of 
the flange. 3. What is the proper taper per 
inch for pipe threads? A.—The taper is ,), 
inch per inch in length, or 1 in 32 to axis of 
tube which means }" taper per foot. 


(509) Vigilant, Pocomoke City, Md., 
asks: How do the third-class torpedo boats 
get a screw large enough to drive them, 
having a draft of 2 feet 2 inches only? A.— 
The propeller shaft is placed at the sternend 
as low as possible so that the blades of the 
propellers project below the keel. 2. Do 
these small propellers give as good percent- 
age of the power used as the large screws ? 
A.—The efticiency of a screw propeller de- 
pends on so many things, some of which are 
external, that no rules can be laid down by 
which a comparison can be made. A screw 
which will work with most satisfactory re- 
sults on one ship will be the most ineflicient 
on another ship, although driven by similar 
engines and at the same number of revolu- 
tions. We are of the opinion that the effi 
ciency of small propellers does not differ 
much, if any, from that of larger ones. 3. 
What should be the diameter and pitch of a 
propeller to give the best results for a boat 
drawing 34 feet of water, engine 6x6 inch- 
es; steam pressure 130 pounds? A—You 
have not ‘given sufficient data from which 
the size of a propeller to give the best results 
can be determined, we should know the mid 
ship area, length of boat and displacement, 
and the purpose for which the boat is to be 
used. But on general principles from the 
little data you have given, we should say 
that the diameter of the propeller should be 
33 inches, pitch 56 or 57 inches. 4. How 
many blades should the propeller have? A. 





—If the boat is to run in smooth water and 
speed is the principal object in view we 
should use two blades, but if the boat is to 
run in rough water, and speed is not so 
much of an object as efficiency, we should 
use three blades for so small a propeller. 
For smooth water the two-bladed propeller 
is the most efficient, but its efficiency is 
rapidly impaired as soon as the boat begins 
to pitch. 


(510) W. R., New York, writes: I havea 
steam cylinder with the piston set 12 inches 
from the cylinder head with a steam press- 
ure 100 pounds per square inch behind it; 
diameter of cylinder corresponding to holda 
cubic foot. How far will the piston travel 
to reduce the pressure to 20 pounds per 
square inch? And will this travel be inter- 
fered with by loss of heat? A —According 
to the law of Mariotte the volume of steam 
in the cylinder multiplied by its correspond- 
ing absolute pressure is a constant quan- 
tity. Since the diameter of the cylinder is 
uniform throughout we may throw it out of 
consideration, and assume that simply the 
distance from the cylinder head to the piston 
represents the volume. According to this 
law, and remembering that the absolute 
pressure is equal to that indicated by the 
steam gauge plus 147 pounds we have in 
your example 114.7 x 12 = 1,376.4; this 
product is a constant quantity, that is to 
say, for any other position of the piston the 
distance in inches from tlie cylinder head to 
the piston multiplied by the corresponding 
absolute steam pressure must be equal to 
1,376 4. If now p denotes the absolute press- 
ure corresponding to any given position of 
piston, and s the distance from the piston to 
the cylinder head, we have in your example 
p X 8 = 1,876 4, but the value of pis given 


(20 +147 = 34.7 pounds); hence 34.7 x s 
1,376.4, from which we get « ate 
e ‘ 


= 39 6 inches. The loss of heat in the steam 
will affect this distance to a small extent, 
but in ordinary practice it will be so small 
that it may be neglected. 2. How low a 
steam pressure can be carried in a L. P. cyl- 
inder to be of any practical value?) A.—In 
many condensing engines the final pressure 
is carried to 5 or6 pounds. 3. What is the 
object of making the pistons bell shaped as 
I have seen them to be in modern engines ? 
A.—The object is to obtain a comparatively 
light piston and strong enough to do the 
work. 
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Grant’s Gears, Lex’n, Mass., & Phila.. Pa. See p. 12 
Forming Lathes Mer. Mach. To#l Co., Meriden, Ct. 
6 Spind.e Turret Drills. A © Quint, Hartford, Ct. 
Milling Machs. Kempsmith M. 'T. Co., Mill., Wis. 
Pattern and Brand Letters <A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 
Dri Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. J. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt.38 Cortlandt St., N.Y. 
Pulley lathes, most efficient offered The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 


Air Compressors for every possible duty, Clayton 
Air Compiessor Works, 43 Dey Street N. Y. 


For Cypress Tanks and Vats, address W. E. Cald- 
well Co., Floyd and Main Streets, Louisville, Ky. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


* Shapers (Double Triple Quick Stroke”) 
Trade Mark, 
Gould & Eberhardt, Newark, N. J. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker St., Ptnladelphia, Pa. 


For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs. Back-Pressure 
Valves. [. Kieley, 11 W. 18th St., N.Y. Send for des’n 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cu'ters of 
all descriptions. R. M. Clough, Toliand, Conn. 


12-inch breech-loading rifled mortar & mounting, 
welt 118.000 Ibs., front Gov't B’ld’g. World’s Fair: 
des’n on applica’n. Builders [ron F’dry, Prov., R. 1. 


‘**Pumping Machinery.’’ New book, 450 pp, &vo, 
270 Eng. Prospectus tree. W. M. Barr, 3223 Powel 
ton Avenue, Philadelphia, Pa. 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears 
Gould & Eberhardt, Newark, N. J 


* Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,”’ as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. Tbe former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume, AMERICAN Ma- 
CHINIST PUBLISHING Co. 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York, 





















































































































Causes of Mysterious Mail Losses. 


By S. W. Baucu. 


There are at times certain peculiar mechan- 
ical relationships between an envelope and 
its contents, which those who attend to the 
operation of assembling would do well to 
keepin mind. Of this I had an illustration 
in point only the other day in some enclos- 
ures from a well-known machinist. The en- 
velope was of tinted paper and the main en- 
closure a check to my order. As the sender 
was a methodical man, he, of 
course, inclosed with ita larger sheet of paper 
which stated the amount of the check. After 
preparing the checks and accompanying let- 
ters and addressed envelopes, his methodical 
way of doing business was to first put the 
checks in their respective envelopes and then 
turn all over to the oflice boy with directions 
tocopy the letters, put themin the envelopes 
along with the checks and mail. In doing 
this the boy very naturally put in the letters 
without disturbing the checks, and thus left 
the latter next to the envelopes instead of 
inside of the statements of account. Then, 
doubtless for the extra security of the valu- 


business 


able contents, the flaps of the envelopes were 
well licked—licked clear up to the fold and 
pasted down. The one addressed to me was 
pasted on my check. In this pasting the gum 
in the seams of the envelopes was also started 
and helped to securely retain the contents. 

Now as luck would have it, instead of 
opening the envelope next to the fold of the 
check I tore it at the other end. The state- 
ment fell out all right but the check lurked 
in darkness at the bottom. It insisted on 
staying there until the envelope was com- 
pletely demolished. In most cases the noti- 
fication in a letter will lead to the discovery 
of acheck thus inclosed, but its oversight 
even then is likely to occur often enough to 
be extremely aggravating and rarely enough 
to prove exceedingly mysterious. 

Just such a loss in all probability occurred 
in my own experience. My envelopes were 
blue inside to render them opaque, so that 
the contents could not be seen through the 
paper. The check was of stiff paper and of 
the same shade as the inside of the envel- 
ope. It was printed with light-faced type. 
I handed one for two hundred dollars along 
with the bill to my clerk, together with a 
number of other checks and bills to be in- 
closed and mailed. This one was not found 
although the envelope was opened by a care- 
ful business man inthe presence of one of 
his clerks. My return of the bill to him 
without any apparent cause somewhat puz- 
zied him but he simply sent it back. I 
naturally supposed on its receipt that a sec- 
ond bill had been rendered while my check 
was under way, and in consequence the en- 
velope was beyond recovery when the loss 
was discovered. A _ little experimenting 
showed how difficult it was to see a 
check at the bottom of an envelope open 
only at one end. 
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When the envelope was 
sprung open the check opened with it like a 
spring and clung to the sides, so that it 
could only be discerned in a good light with 
the most careful scrutiny. The result of the 
loss was that a duplicate check had to be 
made out and the risk run of the first being 
found, presented at the bank and inadver- 
tently paid. 

In the is an instance in 
which a check for thirty thousand dollars 
was overlooked in an envelope. The maker 
of the check mailed it to his sister along 
with a long and affectionate letter, Possibly 
from some sense of delicacy no allusion was 
After 
reading she returned the letter to its envel- 
ope and carefully put them away. Shortly 
afterwards her brother died. On looking 
over his letters again the check was found, 
presented at the bank for payment and re- 
fused. The matter was taken into court, 
but without avail, for the check became 
void with the death of its maker. The evi- 
dent wish of both the giver and receiver of 
it was thus frustrated, and so for lack of 
properly inclosing it the favored sister lost 
the legacy that was set aside for her in ad- 
vance of the others, 
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made in the letter to the inclosure. 
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Banks that are in the habit of receiving 
many checks by mail have an effectual way 
of preventing such losses of inclosures to 
them. This they do by having all their mail 
put on a table for examination, and each en- 
velope cut on three of its edges and laid 
open. With this precaution not even the 
smallest scrap of paper can be lost, and no 
coin that may be inclosed can roll out and 
identify itself with the deposits of others 
than the sender. 

The proper inclosure of stamps also re- 
quires thought and ingenuity, They should 
not be put in witha letter that has been en 
tered in a copy book until it is thoroughly 
dried after the dampening incident to copy- 
ing. They should not be inclosed loose un- 
less a sufficient number are attached togeth- 
er in.a sheet, lest they be lost out if the 
envelope is opened on the street. It is not 
good taste either to stick stamps inclosed 
for reply on the letter, even though it be 
done lightly on one corner, 
for the receiver is not likely 
to relish licking a stamp that 
has already been licked by 
some one else. 

So much for the wrong 

ways. One right way is to 
procure from the post-office 
stamps at the margin of the 
sheet, leave the margin on 
and stick it only to the paper. 
If it is inconvenient to ob- 
tain such then two parallel 
slips should be cut near the 
top of the letter sheet about 
a quarter of an inch apart 
and of a length equal to the 
width of the stamp to be 
inclosed.. If it is slipped 
through these slits it is sure 
to be found. Another good 
way is to affix the stamps to 
a return address envelope. 

Envelopes with printed 
addresses sometimes occasion 
a loss against which it is well 
toguard. They should never 
be used except through the 
mail, so as to receive the 
stamping, post-marking and 
general mussing incident to 
postal transmission. When 
such an envelope is sent in 
any other way and the person 
addressed fails to receive it 
directly in his hand, it is very 
likely to be mistaken for one 
that has been unused and in- 
closed without examination 
to some other person and lost. 

Every progressive machin- 

ist occasionally desires from 

the Patent Office a copy of a 

U. 8. patent. These are sold 

by the Commissioner. of 
Patents at the uniform price 

of ten cents each, but stamps — 
are not taken in payment. 

By visiting the post-oftice 

and exchanging the coin for _~— 
a postal note the remittance 
can be put in a form that is 
not easily to be detected 
through the envelope and 
therefore less likely to tempt 
a pilfering employe while in 
transit. There is, however, 
another danger that some dis- 
honest mail clerk who ob- 
serves its purchase will thus 
learn what letter to abstract. 
In view of the risk run in 
any event and the difficulty 
of taking other precautions, 
a fairly good way is to inclose as many ten- 
cent pieces as there are patent copies 
desired. In thus sending coin, it should 
not be put in loose but sealed inside a 
smaller envelope. If this is done, and a 
letter sheet of heavy paper is wrapped 
about it there is little danger of the con- 
tents being noticed and stolen in transit or 
overlooked on its receipt. In fact, in send- 
ing money through the mails to strangers 
more isto be feared from a denial of its 
receipt by the person addressed than from 
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its being stolen while in the care of the 
post office. For the convenience of those 
who order frequently the Patent Office 
provides order coupons in two or five- 
dollar quantities. These contain blank 
spaces to be filled and thus render less 
likely the omission of any needed infor- 
mation. 
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revolving the knurled nut the jaws are 
moved outward or inward in the converging 
slots in the chuck body. The chuck can be 
operated by hand, and when a very firm grip 
is desired it may be obtained by the use of a 
spanner wrench, one being furnished with 
each chuck. The chuck may be taken apart 
readily for cleaning and oiling by removing 





THE SKINNER DRILL CHUCK. 





Heavy Puatn Minune Macuine. 


The Skinner “New Model” Drill Chuck. 


We illustrate herewith a drill chuck 
which is especially adapted for all light and 
rapid drilling, such as is done on ‘‘sensitive” 
drills and on hand lathes where accuracy is 
required. The chuck is made entirely of 
steel, and of such grades as are best adapted 
to the different parts. 

Fig. 1 represents the form of the chuck 
with all the parts complete, and Fig. 2 the 
construction and arrangement of parts. By 


the three screws in the cap, taking that off 
and revolving the nut enough to disengage 
the jaws. In putting the chuck together it 
is necessary to notice that the number on the 
jaws corresponds with the number of the 
slot in the chuck body. Each chuck is 
ground true after the jaws are hardened. A 
hole, the full capacity of the chuck, may be 
drilled through the center without injury to 
the chuck. 

The makers state that this chuck is not 
to supersede their other chucks, but is an 
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addition to the line manufactured by them. 
It is made by the Skinner Chuck Co., Ney 
Britain, Conn. 
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Heavy Plain Milling Machine. 





The accompanying illustration shows 
new and improved plain milling machin 
built by the Lodge & Davis Machine To. 
Co., of Cincinnati, O. 

As will be seen from the cut this machi: 
was designed for the heavier class of work 
the knee is extra deep and has a long an 
broad bearing on the column; the bearin 
surfaces for the saddle and table are als 
wide and long, and the gibs for taking u 
the wear are of such design that the soli 
surfaces always rest against each other an 
are not dependent upon the points of set 
screws. 

The spindle, which is hollow, has groun« 
bearings and is of hammered crucible stee! 
it runs in bronze boxes o 
such form as to retain perfec( 
alignment after considerable 
wear. The table is unusuall) 
heavy and has three T slots 
it is provided with powe: 
and may be tripped auto 
matically while feeding in 
either direction. All screw 
movements are indexed t 
thousandths of an inch pe 
mitting of fine adjustment 
which is necessary in doing 
accurate work. The vise ha 
a graduated base and can hx 


swiveled to any angle. Thi 
overhanging arm is 4” in 
diameter and may be re 


moved or turned up out of 

the way. The counter-shafi 

has friction pulleys 12” i: 

diameter for 4” belt. 
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The New Royal Mail 
Steamer “Nile.” 








The steamship ‘‘ Nile,” 
which Messrs. James «& 
George Thomson, Limited, 
Clydebank, have constructed 
for the Royal Mail Steam 
Packet Company’s South 
ampton and South American 
mail and passenger service, 
went on her official speed 
trials over the measured mile 
in Stokes Bay on Tuesday of 
this week, and on Wednesday 
proceeded on an eight hours’ 
trial at sea, the results on 
both occasions exceeding ex 
pectations. The vessel is the 
largest yet constructed for 
the company in point of ton 
nage, and in determining her 
dimensions a departure has 
been made from present day 
practice, in respect of fast 
steamers, as regards relation 
of breadth to length, mort 
from the necessity for a speci 
fied cargo capacity than from 
choice. The practice is to 
increase the length of ships 
in proportion to their beam, 
with the view of obtaining 
higher speed while maintain 
ing the cargo capacity, but 
as the vessel was intended to 
trade with West India ports, 
as well as to Brazil and the 
River Plate, length was some 
what a restricted dimension, 
and it was determined to 
secure the required cargo space by increas 
ing beam. In the vessels formerly built by 
the company — the ‘‘Clyde” and _ the 
‘** Thames”—the length was nine times the 
beam, but in the case of the ‘‘Nile” it is 
only eight times, notwithstanding which the 
speed was satisfactory. This gain in earn 
ing power, however, has brought about an 
other change, for the ‘‘Nile” is the first of 
the modern steamers of the company with 
out that clipper bow and little bowsprit 
which added so much grace to our old ships 
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and to the early steamers. But all along the 
line utility is now the first consideration. 

The overall length of the ‘‘Nile” is about 
135 feet, and between perpendiculars 420 
feet, so that she is 16 feet shorter than the 
“Thames” and ‘‘Clyde,” but has 2 feet more 
beam—52 feet, and the depth molded is 35 
feet 5inches. The gross register tonnage is 
6,050 tons, and at 21 feet draught the dis- 
placement is about 8,000 tons. In her con- 
struction strength has been a first considera- 
tion. The butts of all the shell plates, in- 
stead of being fitted with butt straps ac- 
cording to the usual method, have been 
overlapped and quadruple riveted. This 
idds materially to the rigidity of the struc- 
ture. There are ten ’thwartship bulkheads. 
dividing the ship into eleven compartments, 
and these are carried up to the promenade 
deck, being stiffened by angles connected to 
the floor plates at the bottom of the ship, 
and to the various steel decks, by means of 
bracket plates. It is not infrequently re- 
carded as sufficient to have one or two com- 
panion ways from the state-rooms below to 
the top decks—one forward and one aft— 
which is all right under ordinary circum- 
stances; but in the event of the bulkhead 
door in the passages having to be closed, 
those occupying rooms on the decks be- 
low, in intermediate compartments, have no 
egress to the decks above. In the ‘‘Nile” 
this case is met in an interesting way. Port- 
able galvanized iron ladders are bolted to 
the deck beams alongside of skylights ar- 
ranged primarily for ventilating, and these 
ladders fold up against the deck when not 
required, but may be quickly swung down, 
when an easy way of escape to the deck 
above is required. The skylights insure 
not only ventilation, but a light to the pas- 
sages. Most of the first-class state-rooms are 
arranged right fore and aft on either side of 
the ship on the main and upper deck, so that 
each has one or two large portholes, while 
the cabin bulkheads are fitted with jalou- 
sied panels. Right along the boiler and en- 
gine coamings are skylights which admit air 
and light down to the main as well as upper 
deck passages, and thence to the state- 
rooms. These are sufficiently wide to af- 
ford egress to passengers to the upper deck, 
Forward and aft of these, special skylights 
and fanlights are provided, so that even in 
the tropics a sufficiency of air should find its 
way naturally into every part of the ship. 
The state-rooms, which are unusually large, 
being 8 feet 3 inches by 10 feet, include in 
their equipment two folding 
lavatories, folding table, and 
two electric lights, as well as 
oil lamps in specially inclosed 
cases foremergency. The beds 
have all wire-wove spring mat- 
tresses. There is little differ- 
ence between first and second- 
class rooms, the latter being 
situated under the poop. Of 
first-class passengers 215 may 
be accommodated, and of the 
second 86, while 350 emigrants 
can be carried on the main and 
lower decks. The navigating 
officers’ rooms are on the prom- 
enade deck in the vicinity of 
the engine coaming, which is 
carried right above the shade 
deck, and the engineers’ rooms 
and petty officers’ are on the 
upper deck.—Hngineering. 
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Double Belted Pony Planer 
and Smoother. 





We present herewith an illus- 
tration of a pony planer, made 
by the Berry & Orton Co., 
‘Twenty-third and Arch streets, 
Philadelphia. As will be per- 
ceived, the frame of the ma- 
chine is of a very substantial 
design, calculated to hold the 
cylinder rigidly at the highest 
speeds. The bed also, and in fact the entire 
machine, is of a very substantial character. 
rhe bed is strongly gibbed to the frame, 
and so arranged that any wear may be easily 
taken up. 
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The cylinder is of solid forged steel with 
heavy and extra long bearings, which run in 
the J. J. White patent journal box, a separate 
engraving of which is shown at the left of 
the machine, The cap fits in the two walls, 





Drop Press. 





We illustrate by the engraving below 
a new design of what is known as a “six 


poppet drop press,” 


which is especially 
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which, being compressed by the two cross- 
bolts, hold it firmly, making an imperfect 
adjustment impossible. In use, this journal 
has proven very well adapted to the service. 

The feed works are particularly strong ; 
the feed rolls are 4’ diameter, heavily 
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PREss. 


adapted for such work as metal ceiling 
plates, metal shingles, and all work of 
similar character requiring square dies, the 
poppets being, as will be noticed, so ar- 
ranged that the lower die can not only be 
moved bodily in any direction, but can also 
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Pony PLANER AND SMOOTHER, 


weighted, insuring a positive feed. The 
pressure bars are adjustable to and from 
the knife, assuring a smooth cut, The ma- 


chine is made in two sizes—to plane 24 
and 80” wide, 8’ thick. 


be turned by suitable manipulation of the 
screws. The press illustrated is designed 
to take a die 27 inches square. The hammer 
is so arranged as to hold the soft metal force 
by four bolts with projecting heads to hold 
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the metal. The machines are fitted up in 
the best manner, and, as will be seen from 
the engraving, are made heavy and strong. 
The poppets are fitted by the Peck patent 
process ; are finished all over, and in such a 
manner that the screws always work prop- 
erly. The holes for the poppets are bored 
out, poppets fitted accurately to them, and 
securely held, the die being thus held as 
accurately as it could be in a lathe chuck. 
The bolts for holding the guide are very 
large, and have extra long nuts carefully 
fitted to them, the object being to prevent 
their coming loose during the operation of 
the machine. Under the heads of the bolts 
there are large iron plates, under these being 
rubber plates, which relieve the guides of 
jar, and thus prevent breakage by crystalli- 
zation. 

The makers state that to obtain the best 
results this press should be used with the 
Peck automatic lifter, but it can be arranged 
at pleasure to work by foot or hand over 
flanged pulley if desired. With the auto- 
matic lifter, however, work can be pro- 
duced more uniformly, and with less fatigue 
to the operator, than when worked by foot 
or hand. The made in several 
sizes by the Miner & Peck Manufacturing 


press is 


Co., New Haven, Conn. 
—— +>. —___ 
The Vienna Conference on Uniform 


Methods of Testing. 
By Gus. C. HENNING. 

At the recent conference at Vienna, May 
23-25, 1898, in relation to unification of 
methods of testing, the principal subjects 
discussed were bending tests, drop tests, 
methods of testing boiler plate before and 
after service and the standard shape of ten- 
sion test pieces. 

The committee of the A. S. M. E. had the 
results of that conference and those of the 
previous ones translated and presented as its 
report. 

One of the most important points in that 
report is the recommendation of a standard 
length for tension test pieces based ona 
sliding scale depending upon cross-sectional 
area of the test piece. 

It has been found that results of tension 
tests are comparable only when proper al- 
lowance is made for the dimensions of the 
test piece, and that a very simple formula 
will answer to determine which length 
should be given to a test piece in order to 
avoid necessity of corrections 
of results, and still obtain re- 
sults which are comparable. 

It was known that elonga- 
tion and ultimate resistance 
vary with the cross-section of 
a bar to be tested, and innum- 
erable tests such as those of 
Barba, Lebasteur, Bauschinger, 
Martens and Belelubsky have 
demonstrated that a definite re- 
lation exists. 

Ilence a careful comparison 
of all tests obtainable demon- 
strated that in order to make 
results of tests alike there must 
exist a fixed relation between 
length and area. 

Ll =e 4/ a, in which 
/ = length of test piece be- 
tween gauge or measuring 
marks; 

a cross-sectional area of 

test piece, and 

e = a constant, determined 

by observation. 

It was found that when ¢ be 
taken = 11.3and/= 11.8 4/a, 
the results of tests of material 
cut accordingly would bestrict- 
ly comparable. 

In the case of the most fre- 
quent shape used in the U. 8. 
the proportion of test piece 
would be / = 8 inches and a = 0.501, which 
would give d =0.798, and this is so closely 
in accordance with present practice that 
the above formula is applicable, and its gen- 
eral adoption should be most strongly urged. 
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A Correction. 
Will you kindly mention in your columns 
that the name of Mr. Alexander K. Rider’s 
father, mentioned in the obituary notice of 


The 
Co., Des Moines, Ia., 
$5,000,700, 

The Youngstown (O.) Car Works is keeping a 
number of men employed, largely engaged in re- 
pair work. 


Manufacturing and Developing 
has been formed, with stock | N. 


American 


to 


Mr. A. K. Rider in your issue of October] The pittshurgh (Pa.) Malleable Iron Works states 
5th, was ‘‘ Joh Rider?’ Either by an error|that trade is looking upward. At present only 
of my stenographer, or by a slip of the part of its plant 1s in operation. 

The Whittenton Mill, of Taunton, Mass., has | © 


types, the Christian name was unfortunately 


started all its departments on full time, 


giving up- 


The Safety Vapor 
Y., have recently shipped to Maracaibo, Vene- 
zuela, a 4 horse-power vapor engine, similar to the 
one illustrated in our issue of October 5th. 

The 
New Glasgow, N.S.. 


its works. 


mnn., 


Nova Scotia Steel and Forge Company, 


A boiler plate-mil 


and it is probable that a sheet-mill will follow. 

The Unioa Hardware Company, of Torrington, 
which shut down some time 
running a portion of its departments. 


Engine Co, 


is making e 


capacity, turning out a large amount of work. It 
has recently received some very large orders for 
machinery, which, with its other contracts on 
hand, will probably compe! it to run extra time. 


16 Murray street, 


of 
xtensive additions 
| is contemplated, 


Owing tothe rapidly increasing orders, the La 
France Engine Company, of Elmira, N. Y., will ex- 
tend its plant by the addition of a coppersmithing 
shop 42 feet square. A large amount of tools has 
been purchased and the increas2 in the capacity 
of the works wiil give employment to more men. 


Every department of the large plant of the Otis 


igo, has been 
It is now 


misspelled. LEICESTER ALLEN. wade of & thousand idle persons work. the intention to start up the entire plant at once. | Steel Company, of Cleveland, O., is in operation 
ape Sp The Reliance Steel Casting Co., at Pittsburgh,| The Heller Manufacturing Company, Limited, | ##ain except the plate mill. The Bessemer depart- 
The new steamship ‘‘ Lucania” of the] ?Pa., reports business in a fair condition, having has been organized at Montclair. N. J., by P. J. | ment, which has been idle for more than a month, 
1s : : enough orders on hand to keep the force running Heller, Thomas Trnesdell and others. Tne com-| as also been started. Itis stated that the com 
Cunard Line arrived at Sandy Hook at full ad pany will manufacture tools and otherimplements. | P@2Y has closed some big orders and that the plant 
05 p , aving le Daunt’s ¢ spice ae ee ae ee > w | will be running in full blast within a few days. 
10:05 p. mM. on the 6th, having left is , H. H. Harvey, granite-tool manufacturer, Augus- Sc ha ffer & Budenberg, 66 John street, N. Y., : 
Rock at 1:10 Pp. M. on the Ist, making her ta, Me., has rebuilt all the buildings in the plant have issued a new 1893 catalogue, in which are il- Beutel, Margedant & Co., manufacturers of 
time 39 minutes shorter than the best west- | destroyed by fire last December, and is running |!ustrated and described several instruments epee cps ei pp Tig 
. — e a brought out since their former catalogue was ately received an order forone 0 1elr tatest Com 
«6 > ’ . ¢ ‘ ‘ ad 
y - 3 s ; ‘tobe full blast again. g : , 
ward time of the “ Paris” made in October, issued. bined double-end tenoning machines and cut-off 
1892. The record is now 5 days, 13 hours] The Toledo (O.) Bridge Company intends to en eg a een ae ee saws to be shipped to Paris, France. They have 
and 45 minutes. large its plant by the addition of a girder room the packing ring for steam engine fr compre also received an order from St. Petersburg, Russia 
90x250 feet in exter , : one “vy hig > packing g for steam engines, ¢ } yres- |. : : : ees, 
a ee ee oe ee ene ee sors and ice machines, illustrated in our i cn f for one of their extra-heavy six-roll, four-sided sil| 
- : “nn SOTS ¢ 3e b] es, SUre | our Iss > Oo ® 
and built of brick. planer, matcher and timber dressers. 
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\NURAGTURESS 
Alansen Harris is about to begin the 


ture of an improved lawn mower at Brantford, 
Ont. 





AS 


" (iz 








manufac- 


The 
been chartered, with a capital stock of $50,000, for 
the manufacture 
ening edged tools, etc. 


The scythe shops of the American Edge Tool Co., 
at Ballston, N. Y., 
have 
employment to about 200 men, 


September 7th, and has issued acircular relating 
to them. 


Worden Machine Co., at Omaha Neb., has 


and sale of machines for sharp 


In 


which were burned last fall, and 


since been rebuilt, resumed work, giving 


The American Watch Factory, Waitham, Mass., 


@. Pa. A 


The 


Operations have begun on double turn in Wil- 
ham Mcllvaine & Sons’ boiler plate-mill, at Read- 


good-sized order 


and it is likely that the mill will continue in opera- 
tion all winter. 
Architectural Iron Works, at 
has run through the dull season without stopping. 
It is now turning out a large number of radiators, 
of special pattern manufactured by that company, 


The Penbertby Injector Co., of Detroit, Mich., 
who have heretofore confined their efforts princi 
pally to injectors, are as fast as possible getting 
out patterns for several new specialties to com 
bine with their present business. Unless some 
complication unlooked for occurs, they will put 
on the market this coming spring a sight feed 
lubricator, an automatic starter for pumps or in 
jectors, a low water alarm, and a lawn sprinkler. 


Mich., 


has been received 
Hi 


Muncie, 


The Murphy Iron Works, of Detroit, has 


The plate and bar-mills at Spang, Chalfant &] i. )unning full time, and is gradually increasing its 

Co.’s works, at Etna, have resumed on double help, about 200 operatives having been taken on and is having a good business. contracts to equip with Murphy automatic smoke 
turn. since starting up, August 7. G. M. Brubaker & Polk, Millersburg, Dauphin | !ess furnaces, tne boilers in the Al‘en and Ginter 
The Haskell & Barker Car Works, of Michigan ; , ie : . Co., Pa., issue a new catalogue of standard taps, branch of the American Tobacco Company’s works 
‘ =m on ee 5 : ‘ ae The Lenoir City (Tenn) Car Works has com - : >| at Riek 1, Va. Also : sw 1.000 h orse- : 
, ‘ 5 als acl . ce Egy eee . P a a ichmond, Va. Also a new 000 bh orse-power 

City, employing 1,000 men, have resumed opera- snced the erection of a building suitable for the also machine screw taps, steam and gas fitters : ; ‘ hye 
tions scuiiniaied na i 1 : t “It ll t stocks and dies, standard taps and dies, reamers, | Plant for an electric station for the Union Depot 
. t facture of coal cars, etc. wi lave a ioe . e ajilwayv C anv Ya tc «6'The 2k 
manufa fhabt ; . . “ete. They also manufacture post drills for black- Railway Company, of St. Louis. The Lockport 
Six factories at Kokomo, Ind., working 1,200] capacity of fifteen cars a day. smiths. (N. Y.) Paper Company, which has been using the 
people, have resumed operations after a long shut-| mye Mackey Manufacturing Company, of New-| The Foster Engineering Co., of Newark, N.J.,| Marphy furnaces in its mills for the past eight 


down. 
The New Castle (Pa.) Wire Nail-mill was started 
up on Monday last, the company having signed the 


scale. 


A party of Chicago capitalists will establish 
the manufacture of Corliss steam engines at Be 


Wis. 





loit, 


ark, N..d., 
stock of 
valves, and heating appliances. 


Steel 
started up, and it is stated that within two weeks 
the entire plant will be in operation. 


has been incorporated, with a capital 
$10,000, for the manufacture and sale of 


The finishing department of the Clinton Iron and 


Co.’s mill, at Pittsburgh, Pa., has been 


two 


have received 
8 inch, 

reducing valves forthe United States battleship 
Sons builders. 
valves are to be made of special composition. 


**Massachu 


The Fall 


cotton machinery, 


two 4 inch and 


setts,”’ Cramp & 


River (Mass.) Machine Co., 
is running its shops to their full 


an order for twenty-three 2 inch, 


years, has ordered them for its new steam plant. 


four 5 inch Foster] The Standard Foundry Co., at St. Louis, have 
kept their full force going all through the dul! 
season, and even now have orders enough ahead 
to keep them busy for several months to come. 
They are now working on fire plugs, pulleys and a 


general run of castings. This has been one of the 


These 


builders of 











A FEW YEARS’ USE 


proves the quality of valves more effectually than all 


the arguments of the salesman. 


The MASON REGULATOR 60., of BOSTON 


can refer intending purchasers 


eoods for 


e 


have used their 


years. 








THE DEANE 


OF HOLYOKE 


TEAM PUMPS 


DEANE STEAM PUMP CO., 





of valves to parties who 





STEAM BOILERS 


Their Construction, Strength and 
Kconomical Working. 


By Ropert WILSON AND J. J. FLATHER. 


“THE STANDARD FOR PRACTICAL MEN.” 


108 illustrations, Tables, etc., 12mo0. Cloth, $2,50. 


JOHN WILEY & SONS, NEW YORK, 
ST’D INSIDE MICROMETER CALIPER. 








Wnite 


It measures by thousandths from 244 to 13 inches. 
for circular, 
J.T. SLOCOMB & CO.,, Providence, R.T. 





Emery Grinder $4.00 
Countershaft $4.00 


send for Cireular to 


Frank §. Tucker & Co. 


19 India St., Boston, Mass 


Ready Made Cut Gears. 
Ready Made Cast. Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South Lith St, 
Philadelphia, Pa. 


GRANT 
GEARS 











Aa Fost TRIMMER 


in the pattern room wil! save its cost EVERY 60 days, 





Get one on Trial. 
Inquiries tor catalogue and prices we comed and promptly answered; 


BE PROGRESSIVE 


FOX MACHINE CO. , 325 No. Front St, Grand Rapids Mich. 

Chicago Office: Machinery Hall Annex, Section 13, Column 
J 483, World’s Columbian Exposition. 

135 Finsbury Pavement, London, England. 





BORING AND TURNING MILLS. 


37, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MAGHINE TOOL WORKS, 


E. P. BULLARD, Prop. 
New York Office, 39 CORTLANDT STREET, 


AND 


All feeds positive, 


HOLYOKE, MASS. 
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5 
PIPE-THREADING MACHINES, 


“ALSO™— 


DRILLING MACHINES, for Hand and Power Use 


MANUFACTURED BY 


WILEY & RUSSELL MFG. CO., Grecnfleld, Mass. 
SEND FOR NEW CATALOGUE. 








BOSTON: 


B. 
11 & 13 Oliver St., 


"R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. 


FEWER GRINDINGS. No WASTE inredressing. 
So_e REPRESENTATIVES IN THE UntTED States. 
MM. TONES c& CO.., 


NEW YORK: (43 Liberty St. 





F940 15 in, SWING 


Modern Tl esign, 
Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St , Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 





United St 





BRIDEPCORT, CONN. | 
ROOM 86, 





We are prepared to take Contracts for appiying 
Steam Pipe and Boiler Coverings in any part of the 


ates, 


H.W. JOHNS MANUFACTURING CO., 


87 Maiden Lane, 













HW.JOHNSMFG.COM 
87 MAIDEN LANE, 
NEW YORE 


NEW YORK. 








DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Sampies and Descriptive Price List Free by Mail. 
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| 
best years the company have ever had, and they 
ire disposed to feel grateful, in view of the depres- | 
sion prevailing in the industries in general.—Age of | 


Steel. 


L. Schutte & Company, Philadelpbia, Pa.. issue | 

small circular which describes the appliances 
which they have on exhibition in Chicago. These 
include injectors, exhaust steam induction con- 
densers, universal steam jet siphons, eductor or 
cellar drainer, furnace blower, and various kinds 
of steam jet apparatus for moving air, gas, and 
vapors, air compressors and exhausters, hydraulic 
elevators and valves and test pumps. 


| ning full. 


The capital of the Holyoke (Mass.) Water-Power 
Company, which has $600,000, will be in 
creased to $1,200,000 on the first of November by | 
the issue of $600,000 of new stock at 
holders. At 
dividend of 100 per cent. to its stockholders out of 
the accumulations of past years, so that the taking 
up of the new stock will not tax their resources, | 
It is not expected that, for the present at least, the 
company will pay any larger amount in dividends 
conan nitherto, the rate being reduced to correspond 
with the increase in capital. 


been 


par to stock- | 


the same time the company pays a 


The Delaware Hard Fibre Co., Wilmingt >n, Del., | 
issue a catalogue descriptive in part of the articles 
made from this material. Hard fiber is made from 
vegetable substances subjected to the action of 
chemicals, and when prepared and dried closely 
resembles horn. It is exceedingly tough and can 
be worked in the lathe or planer, punched, drilled, 
tapped, etc., and takes a high polish. It 
fora great variety of purposes, such as noiseless 
rears, bearings, crosshead gibs, valves and gates, 


by 


is used 





}and stamping ware. 
| Co., at Leechburg, is also on in full. 


|tons monthly. P. H. 


hydraulic packing, rollers, thrust bearings, insu- 
lating parts in electrical construction, tubes, pipe 
fittings, warehouse cars, boxes, etc. It is un- 
affected by oil or gases, and is not softened by 
heat. 

A Pittsburgh dispatch to the Philadelphia Press, 
“The last balf of the week shows an un 
usual activity among the sheet ironindustries. The 
latest plant to resume is that of the United States 
Tin Plate Company, at Demmler. Nothing had 
been done inthe rolling department since June. 
Each day since Monday additional mills have been 
started up, until now seven of the eight are run- 
The output of this plant is said to be 
1,000 tons per month of refined sheets for tinning 
The plant of Kirkpatrick & 
The output is 
500 tons per month of refined sheets. The Mans- 


Says: 


| field Company has its sheet-plant in operation, 
running full when sufficient gas can be obtained. 
The output is 500 tons per month. The Scottdale 


| Steel Company is also running full, with an output 


of 500 tons. The Republic, on tke soath side, has 
four sheet-miils on full turn, with a capacity of 500 
Lauffman & Co.'s plant at 
Apollo is open in fuli, with a montbly output of 500 


tons.”’ 








Machinists’ Supplies and Iron. 


New York, October 7, 1893. 
Iron—American Pig —-We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South 
ern brands of good quality are obtainable at $13.75 
to $14.50 for No. 1 Foundry; $12.50 to $13.50 for No. 
2, and $11.75 to $12.50 for Gray Forge. 


Antimony—The market is steady and dull. We 
quote L. X., 9.90c. to 10.10¢e.; Cookson’s, 10%4c. to 
10l6e.: Hallett’s, 94c. to 97¢ec., and U. S. French 
Star, 10c. 

Lard O.l—Prime City is quoted at 75c. to 76e 

The demand for Lake Copper does not amount 
to much. About 9%c. represents the views of the 
sellers tor forward delivery. Offerings on spot are 
limited. There are buyers at 9.60c. Casting Cop 
per is held at 944e. to 9.46e. 

Lead—The market is weak at 
asked and 3.65¢. bid. Fifty tons 
ery changed hands at 3.624ec 

Spelter —The market is dull. 
to 3.80¢. 

Tin—The market is quiet. Spot delivery sold at 
20.90e., and December at 21.20c. The best bids are 
20.90e. to 2le. for delivery from now to the close of 
the year. 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will he forwarded. 


2.70e. to 3 T2hee. 
for October deliv 


Sellers quote 3.75c. 





Wanted—Permanent position by first-class pat 
ternmaker. Address G., AMERICAN MACHINIST. 
Mech. d’f'tsman, tech. grad., with exp. in steam 
eng., desires pos ; mod. terms. Box 112, Am. Macn. 
Wanted — Pos. as ass’t mech. d’f’sman exp'd; good 
refs.; grad. mecb. arts. M., Box 120, Foxboro, Mass. 
First-class draftsman and M. FE. 
Box 111, AMERICAN MACHINIST. 
Draftsman (designer) desires pos.; tech. grad.: 
12 years’ exp. on pumps and general machinery; 
good reference. Box 110, AMERICAN MACHINIST. 
Tool maker, years of experience milling cutters, 
reamers, dies, all machine and boiler tools, wants 
position. Address City, care AM. MACHINIST. 
Foreman patternmaker wants situation; 11 
years’ experience as foreman; references.  Ad- 
dress G. H. M., 34 Walnut Street, Stamford, Coun 


wants position. 


Draftsman (designer) experienced on mach. 
tools, jigs, fixtures and gen’l mach’y desires posi 
tion. Box 76, AMERICAN MACHINIST. 
Wanted—Machinist and pattern maker‘as part- 
ners in an tron foundry in St. Louis; young men 
each with $500 or more; a good opening. Write J. 
MeCash, 619 Harris Avenue, St Louis, Mo. 

A young man who has worked from apprentice 
to suy erintendent, with no influence except ability 
and attention to business, is thoroughly practical; 
expert on Coriss engines and heavy machinery, de- 
sires situation. Box 113, AMERICAN MACHINIST 





+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week'sissue, Answers addressed to our care wit 
be forwarded 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, 0. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Speed Gage. shows speed and all variations. 
Geo. T. McLauthlin & Co., Fulton St., Boston, Mass. 


Rubber, metal and compositivn patterns for 
earding & grouping; small rubber & metal work to 
order. John T Usher, 116 E. 54th St., New York. 

Drawings made of jigs, fixtures, special tools 
and devices to work in best possible manner. Ad 
dress Box 62, Providence, R I. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut 8st., Philadelphia. 


¢?r Our New and Revised Catalogue of Practical and Scien 
cifie Books, 88 pages, &8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnirh his address. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 


ene ae 


0. 









3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 
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BERLIN IRON BRIDGE CO, 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M. JARVIS, Pres, and Chief Engineer. 


FRANK L, WILCOX, Treasurer, 


3 


CN TA as 


Engineers, Architects and 
Builders of 


aE DN 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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lhe above illustration is taken direct from a photograph and is an interior view of a Foundry building 


designed and built by us for The Pratt & Cady 
35 feet 


Co., at Hartford, Conn. The central portion is 


in wiatb with a 15 ton Crane, having a travel the full length of the building. 


Each wing 1s 20 feet in width and the entire building is 225 feet in length, con 
structed entirely of brick, iron aid glass. no woodwork being used about 
the construction in any way, except in the window sash and 


casings 


The buiiding is avsolutely fire-proof. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





Improved Lead 
Fillet for Pattern JL” 
Makers. 
SAMPLES FREE 


LATHES, 
PLANERS, 
DRILLS, 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements. 


COOKE & CO., 
{63 & 165 Washington St., NEW YORK. 


H. WHITE, | 
Sole Manufacturer, 
14 North 4th St., 
PHILADELPHIA, PA. 





POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &c. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work. 


00138 UOIBujyseEM Bi 


“OO BW NOSNIWIIA ‘ff *v 


AG G3YUNLOVINNVAW 





"sseW ‘u0}s0g 


ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD, 


Established a century ago. 


FOR 
TOOLS, 
DRILLS, 
DIES, &c. 














|_ “Star” 


Foot Lathe 
| Swings 


Screw Cut- 
ting Auto- 

matic Cross 
Feed, etc. 


oocidaidieiatememened A Prensa 66} 
PIONS NS 
Scroll Saws, Hi Catalogue 
| Circular g 

Saws, Lathes 


Mortisers. 


9x25 in. 





of all our 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y, 








C.W.LE COUNT 













SOUTH NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 
= - HEAVY STEEL 006 2 = = pam 
r} No. Inch, ice, 570 FS DO 
Ee Sree BAS 
Bo 8. arss So 
sy}. sis ° = 
ge 4. f rm 
ee sos fs 
Q= 37, 4 — 
_ - © me. = “= 
E gogo 
= 1s 5ss'af == 
= ie Been Ee 
ne aes ies? o 
KO 12... 2 »ws=bass 
2 <a eo 
= 2 wale toca 
a -3 coms fam 
Sa 16....5 3 Soran eB 
res coed eo Sn 
& cece ‘ aga B ad 
19 5 afahicks FER 
} 2 Full set of 19 ae ‘oo 
S 20(ext.)5 1-2,, 4.00 26 > 28 4 
& Z(ext.6 ..5.00° ®E aga 


One Small Set of 8—by 1-4 inches to20inch,  - - $6.25 
One Set of 12—by 1-4 in. to 2 in. continued by 1-2 in, to4 in. 13.25 





These goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross 8t., London, England, 











BETTS MACHINE CO., 


WILMINGTON, DEL. 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS! LATE DESIGNS! 
Chicago Office: 14 South Canal St. 








MANUFACTURERS OF 


FITCHBURG 


AND OTHER we 


SEND FOR ~ 
CATALOCUE E. 





Horizontal Roring and Drilling 
Machine. 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


LENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURG, 
MASS. 








y 


E 


' 





UTTIN 
UTTIN 
UTTIN 
UTTIN 





LELAND, FAULCONER & NORTON CO, Detroit 








STARRETT'S FINI 


‘* OO 4 Ss 


ca) 











Skilled mechanics prefer them. 





Live dealers ll them. Send 

r Catalogu Se eh eee 

S. Starrett 
rood Larre 
ATHOL, MASS., | S A 

















WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 
BOSTON, PHILADELPHIA, 
ST. LOUIS, 










CHICAGO, 
DENVER. 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. ¢5 queen victoria st., London, Eng. 


Corner Lake & Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 











re j | i 
' 333 East 56th St. 
7. Shriver & Go, v oman 
MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 


capacity, to be operated by Hand, or wholly orin part 
by Electricity. .* " 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 


MACHINE SHOP OUTEIT 


Modern Tools-A 1 Order-Low Prices. 


improved Lathe, 13in. x 6 ft., Cpd. Rest, Cross-feed, 
Hollow Spindle. 

Flather Lathe, 16 in. x 6 ft ,. Taper Attch’mt, Hollow 
Spindle 1,4 in. and Un’vsl Chuck. Good as new. 

Hendey Lathe, 18 in. x 10 ft, Cpd. Rest, Cross-feed, 
Hollow Spindle. 

Rowland Lathe, 20 in. x & ft., extra heavy Cross 
feed and Chuck. 

Blaisdell Lathe, 22 in. x 20% ft , (raising blocks 30in.) 
Compound Rest, Cross feed and Chuck. 

Putnam Lathe, 24 in. x 12ft., Compound Rest, Cross- 
feed and Chuck. 

New Haven Planer, 2 in. x 4 ft. 

Freeland 66 24in. x 8 ft. 















Complete. 


Powell " 80 in. x 10 2t. 4 
Prentice Shaper, 12 in. Stroke, Crank Motion. 
Hendey 15 in. Friction. 


Blaisdell Drill, 20 in., Wheel Feed. 
Ames ‘© 24in., Bk. Gears and Aut’mte Feed. 
Radial 6 ft. Arm. 

Garvin No. 1 Screw Machine, with Wire Feed. 
Brown & Sharpe No. 5 Screw Machine, with Chasing 


Bar. 
Niles Tool Works Screw Machine, 12 in. hole, with 
Carriage, Turret Feed, Chuck and Tools. 


Upright Boring and Turning Mill, 38 in. 

Brown & Sharpe No. 2 Turret (kg. Machine, 36 in. 

Lincoln Milling Machine, with Vise. 

National Double Bolt-Cutter, 14% in. 
ment of other sizes. 

Boiler Bending Rolls, *‘ Improved Style,” 
Hinged Housing. 


J. J. McCABE, 


E. P. BULLARD’S: oe Oe Ms 


N.Y. Mach’y Warerooms. 


Large assort 


8 ft.— 


PUNCHING AND POWER PRESDED, 


it SIZES. LOW PRICES. 


Bench Straightening Press....... $40.00 
INO. 1 ALOOr EPGOR i. sss. scccee ces 15.00 
INO: @AEDOEELORS «.sccden ices ost 25.0V0 
3ench Shear and Rod Cutter..... 20.00 
Bench Punch, 4 Cutter......... 20.00 


Agencies Wanted. Send for Circular. 


THE SPRINGFIELD MACHINE TOOL CO., 


SPRINCFIELD, OHIO. 





CHAPLIN TRY AND CENTRE SQUARE. 









CATALOGUE 
FREE. 


STANDARD TOOL CO., Athol, Mass., U.S. A. 
Manufacturers of MACHINISTS’ FINE TOOLS. 





WE ARE ORPRERING 


BARCAINS 


from the Equipment of the United Electric 
Traction Co.%s Works, of Marion, N. J., 
comprising 
Engine Lathes, from 14” to 48’ swing. 
Hand Lathes, from 10’ to 20” swing. 
Planers, from 24’’x5’ to 42’’x12’. 
Shapers, from 15” to 20” stroke. 
Drill Presses, all sizes up to 24” swing. 
Milling Machines, Plain and Universal. 
Brown & Sharpe Screw Machines. 
1 Large Newton Slotting Machine 
1 Large Pond Mach. Tool Co.’s Radial Drill Press. 

3 Gould & Eberhardt Automatic Gear Cutters, 
36’, 48’, and 60’. 

1 Betts Machine Co. large Horizontal Boring Mill. 

2 Large Bliss Power Presses 

1-10 H. P. Baxter Engine, with 15 H. P. Boiler, 
complete, as good as new. 

Also, Tool Grinders, Die Sinkers, Tapping Ma- 
chines, Bolt Cutters, and large Pattern and Black- 
smith Shop Equipments. 

These tools are in good order and of the very best 
makes in thiscountry. They will be sold at remark 
ably low prices 

Call at our salesroom and inspect them, or write 
for complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., New YORK. 








MANUFACTURERS OF 





MACHINES. 


(COLBURN ELEETRIC MFG-©. 








FIiTCHBURG,MASS., 





2S 8ST 
fo 


Cc 


order. 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


1] With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith, 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


22° Bicycle and Labor Saving Machinery a Specialty. 


Also similar articles made to 





A SPLENDID {6-INCH LEVER DRILL 


CAT. NO. 8 AT VERY LOW PRICE. 





IF YOU WANTANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERS - 


LARGEST LINE /N MARKET. 











E.W. BLISS CO., 


1 ADAMS ST., BROOKLYN, N. Y. 
Western Office, 14 N. CANAL ST.,CHICAGO, ILL. 








Punching and Drawing 
Presses, Drop Hammers, 
Dies, Shears and Special 

Machinery. 








Owners of THE STILES & PARKER PRESS CO., 


When in Chicago call at our Exhibit, Section 28, 
Machinery Hall Annex, 








Shaw's Patent Compression Shaft Coupling, 


No Keys or Keyseats. 
Sectional Views 
shown in circular it 









ADDRESS: 


SHAW 
COUPLING C0, “ 


314 E. Water St., 
SYRACUSE, N. Y. 


SOFT GRAY 1RON CASTINGS 


From % oz to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 








MANUFACTURERS OF 


STEAM 


NEW YORK OFFICE, 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


PUMPS 


Fok ALL SERVICES. 


76 JOHN STREET. 





Endorsed by Practical Mechanics Everywhere. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MicH., U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 











LATHE 
Center Grinder 


For truing Hardened 
centers in place. 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, Del. 




















FOR SALE BY 


Chas, Churchill & Co, Ltt 


21 Cross St., Finsbury, 
London, England 





BOILER AND MACHINE SHOP 


MACHINERY 


NEW AND SECOND HAND. 


Boiler Rolls, 8 ft. 3 in. between Housings. 

Punch, 34 in. Throat, very heavy. 

Punch, 21 in. Throat, witb -hear Block. 

Beveling Shear, Thomson’s Pat. 

Hor. Flange Punch, Hil es & Jones, No, 1. 

Hand Power Boiler Kolls. 

Boiler Clamp. 

Engine Lathes, from 12 in. to 92 in. Swing. 
Planers, * 26 ae. ae. 

Drills, * 6° “@&@* Swing. 
Radial Drill, Hilles & Jones, 48 ** Arm. 

Turret Lav hes, No. 12, Jones & Lamson. Al. 
No.0, Am. Tool & Mach Co Al. 
Wheel Lathe. 88 in Swing, with Two Tool Carriages 
Quartering Machine, Bement, Double Right and 
Left Hand. 

Slotters, 8, 10 and 16 in. Stroke. 

shapers, 9, 12, 16 and 26 in Stroke. 

Belting, Shafting. Mc. Milling Machines. 

Screw Machines, Gang Drills, &c. 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE CO., 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 








120 BROADWAY, NEW YORK. 












FEL&ESSER -. 
NEW oman Co, 


° 
Branch: 265 State St., Chicago, H 
Manufacturers of i 


EUF 







Drawing Materials, 

Surveying Instru- 
ments, &c. 

Paragon Drawing Instruments, Extra and Best Quality ; German 
Drawing Instruments, Paragon. Duplex, Universal. Anvil Drawing 
Helios, Blue Process Papers, Scales, Triangles, T-Squares &c., & 
Catalogue on application. At Columbian Exposition ; Liberal Arts 
Building, Section E. M. 103. 


five Nicholson’s Compression Shaft 


COUPLINCS A TRIAL AND YOU WILL 
WANT NO OTHER IN THE FUTURE. 














No Keys or Keyseats—Satisfaction Guaranteed, 


W. H. NICHOLSON & CO., Wilkes Barre, Fa. 








PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED. 


EDWIN GUTHRIE, 


CORCORAN B’LD’G, WASHINGTON, D. C. 














The HIGHEST QUALI 
REPRESENTED BY 


FICKEN & CO.'S CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 


SPECIAL No, 8, makes a fine finish on the hardest Rolls; Boss Cold Chisel Steel; High Grade 
Twist Drill, Tap, Punch, Reamer, Wood and Milling Cutter Steel and Blanks. 
TY; Inducements to the Trade and large Users. 


(MARKT & CO., Agts. 


spwp vonsten.| IMPORTERS & EXPORTERS. Vis sense. sorton 





SEND FOR CATALOGUE, 


ESTER MACHINE SCREW C 















= NA 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 








| Ni ACHINER 
EWE Lor Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Conn. 








WE LEAD, OTHERS TRY TO FOLLOW. 





write to 


If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, 


IND. 











ws 


Sew 
. R. KING MFG. CO.. 


ERIE, tith & {2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 








CANANDAICUA, N. Y. 








Roct’s Pores Blast Rotary Blower 


FOR 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


Ge & 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 


Best Mechanical Construction. 


P.H. & F. M. ROOTS, Manufacturers, 


CONNERSVILLE, IND, 
§. §, TOWNSEND, Gen. Agt.|,,,168 & 165. 
COOKE & C6., Selling Agts, "NEW donk. 
In Writing Please Mention This Paper. 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING CRY STEAM 
AND REM /VING 
WATER, OIL, GREASE 
And Other Impurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireular and Price List. 


Harrison Safety Boiler Works, 
Germantown Junction; Phila., Pa. 









~ PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 


avo TWIST DRILL GAGE 


J WYKE&CO E Bosron, Mass 


MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 
CHAS CHURCHILL& CO.LTD,AGTS. 
21 CRossST.Finspury, LONDON ENG, 















XWE QAO STAMP W's) 
1238 GCHAMPLAIN ST. 
CLEVELAND. CH/0. ) 
SEND FOR PRICE LIST NO. 4. 


MARE YOUR TOOLS WITH A STEEL STAMP. 









Manufacturers of 


Presses and other machinery. 





Complete Power Plants. 


THOS. H. DALLETT & 60., 


York St, & Sedgley Ave., Philadelphia, 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. ¥ 


ELECTRIC MOTORS, <3° 


Machine Tools, Cranes, Elevators, Pumps, 


cially adapt- 
for driving 


For instal- 
ylation of 


T | ELECTRIC GENERATORS 








HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! eg" 


lhe greatest labor saving tool of its kind ever made. 


Manufactured by THE ONEIDA MFG, 
U.s. A. Send for illustrated catalogue. 


Has the quickest reversing fd 
jaws ever invented, Single piece of metal in body, which insures strength, Pat. 
V hole in carrying nut, pulls jaw close to face of chuck when ns work, 


CHUCK CO., Oneida, N.Y., ° 









NORTON 


EMORY WHEEL C0., 


WORCESTER, MASS. 





Send for Illustrated Catalogue. 





and References. 











Send for Circulars 


HIGH — POWER 


“T TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 

PHILADELPHIA, PA 









Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 
Made entirely of Steel, Body Solid, of but one 
~_ piece of Metal. 

Ask for Style B.—Holds from the smallest to 4% inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


or, CHAS CHURCHILL & CO , Ltd , 21 Cross St., Finsbury, London, England. 
N. B.—See Exhibit at World’s Fair, Section 29, Column K, Machinery Hall. 


“CUSHMAN” CHUCKS 


We manufacture and keep in stock a full line of Chucks for all purposes. 

Independent 4-Jaw Chucks from 4 to 26 inch Universal Chucks from 2 to 21 inch, in several styles. 
Patent 4-Jaw Lathe Chucks from 4 to 26 inch Combination Chucks trom 4 to 24 inch. 
Reversible Face-Plate Jaws for use on Lathes from, Drill Chucks, four styles. 

30 to 72 inch | Centering Chucks. 
Two-Jaw Chacks, Round and Box Body, from 4% to Special Chucks for Cutting-Off Machines 

18 inch line and some new improve ments 

We also make a great variety of special Chucks for holding bicycle parts, valves, fittings and other 
special shaped pieces. A 44-page catalogue sent on application. 


THE CUSHMAN CHUOCK CoO. Hartford, 


















A full 












Corr. 


LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then priee. We have made im 
provements which greatly increase 








the durability and accuracy of our 
too Is. Please Investigate our claims. 
We carry a large variety in stoe 

and design chucks and cht icking 
tools for special purposes. Have 


you read our late catalogue ! 








PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A, 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


SECTION INDPT 


1884 PAT 





Jordan Planer Chucks, 
SEND FOR CIRCULAR. 


Cc. W. JORDAN, 


4 Wayne St., 
WORCESTER, MASS. 


C7TaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO. | “oo 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCK 00., 


New Britain, Conn, 








SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of. 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two sty les, showi ing 





| | l : df 
Something New in Mechanics !)i.i0ttssingarate, SS 
CEOMETRIC FOREIGN AGENCIES: 


Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
France; E. Sonne nth: il, Jr.. Nueu Promenade No.5, 
Berlin, Germ: any; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 


W. C. YOUNG MFG. CO., "8" 
FootLathes, Engine Lathes. 


SHEARS AND PUNCHES. 
CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
WORLD’S FAIR, eats CATALOGUE. 


Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle. diamond, star, 
oval, balf-round, etc., in metals, wood or stone, 

For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 





























Machinery Hall, . ©)iFx: (©) 
Section 26, Cole ram i A OR — i EN ae ha 
3 seater ee 
pn 2343 & 2345 
MARIS AND BEEKLEY, Callowhill St, 
PHILADELPHIA, PA. 

















ATT COstT 


= $125,000.00 worth of STANDARD MACHINE TOOLS. 
2 Aye COST for the purpose of raising SPOT CASH. 
(= All F. O. B. our Chicago Store, 68 and 70S. Canal St. 


(aeThis offer good only for 30 DAYS FROM DATE. 
) rece Address either Cincinnati, New York, Chicago, or Pittsburgh. 


The LODGE & DAVIS MACHINE TOOL CO, 









> Sartell tad 
¢ Dixon’s “Silica 

é Graphite 

¢ Paint 

; Will preservea roof for TEN to 


FIFTEEN YEARS- perhaps 
longer, without repainting. 


Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 





Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE €O., Jersey City, N. J. 













OOOO0O9088000000P 
COILS and 
BENDS of 
IRON, 

BRASS, 
and 
COPPER PIPE 
of every 

description. 





The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 








HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


The W. & 8. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS. 


204, 206, 208 and 210 East 43d Street, 


NEW YORK. 

















‘ 
Claw Jack 2 Plunger Belt-Pump. 
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A. FALKENAU, 

' ith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 
GRINDING MACHINERY, HY- 
DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. 











ENCINE LATHE. 
22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, SCHUMACHER & CO., 
Seecenines to DIETZ, GANG & CO., 


58 & 60 PENN a 
CINCINNATI, O., 


Piva 1 IU 
CRANES 


AND 


TOL. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, 


UNIVERSAL GRINDING ‘a 


Wis. 





a 
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Sensitive Drills, 


Complete Machines 


from $ | 6 


SEND FOR CIRCULARS. 


WM. GARDAM & son 


/” 98 John St., New York. 











TURRET CHUCKING LATHE. 


The Turret on Saddle is an Adjustable Box Tool, 
and Long Spindle. 
Bed, ~ntinagy Stock and Side Rails one and the same Casting. 






at 


Especially designed for duplicating 


Large 


Immense Power. 


work. Absolutely Rigid. 


THE 
ODGE & SHIPLEY 


MACHINE TOOL CoO., 
CINCINNATI, OHIO, U.S. A. 





GEO. D. WALCOTT & SON, 


Manufacturers of 


LATHES 
MATER, 


Write us for Photo 
and Prices. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 4G 


. “ 











7, 
() 








Patent Friction Pulleys, 


Friction Clutches for Connecting Shafting and Gearing. 








PROVIDENCE, R. I., U.S. A. 
HARD FIBRE :.:.'° 


Brass, Hard Rubber, Raw Hide and Lea.her, 
For BEARINGS, GIBS, GEARS, PACKING, &c., &c, 
MADE IN SHEETS, RODS, TUBES, WASHERS, &c 
Sead for Catalogue and Samples, 


DELAWARE HARD FIBRE CO.,Wi/mington, Del. 














JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
| TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


ru mscean veuvreat susan, Bitshbun, Mass, 


Pre EN ERNE sige ey 


ical = 0s 








ycntnelo 


phous OM ast 
FER Reeve 1c 








BOSTON 


WORKS 


35 Hartford St., Boston, Mass. 


Book on G oars, 170 Tiustrations, $1.00. Job Gear Cutting 
of all kinds. Spur, Bevel, Spiral Ratchet, Worm-Rack, 
Elliptic, Index Pla tes, Nc riseless Fiberoid Ge ears, etc Very 








AMERICAN GAS FURNACE CO.. 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanica) 
operation requiring high, ewem and controllable 
temperature. 


No. 80 NASSAU ST., NEW YORK. 








NO KEYS. NO KEY- OER vines NO SLIPPING. STUART’S PATENT 
- Compression Wedge Coupling. 


SENT ON TRIAL. 
Can be attached or removed in a few sec 
~ injury to shaft or coupling. 
SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
count and illustrated Price List of 20 sizes, 


ronds without 


Send for disc 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 








WORCESTER, 
MASS. 


Dro 
Forgings 


ELECTRICON, 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
Manufacturers and Sole Agents, 45 BROADWAY, N. Y. 


u BICKTORD DRILL AND TOOL C0. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


"UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL ERILLS. 


BORING AND TURNING MILLS. 

















All GENUINE | 
INGOTS = 4 ge eaehataed 
EAR OUR 


REG TRADE MARKS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


|ORIGINAL MANUFACTURERS OF PHOSPHOR- 
al BRONZE IN THE UNITED STATES AND SOLE 


Maxers or “ELEPHANT BRAND PHosPHor-BRonze, 


« 4 we 


SL heiphe 2 ony ) 








FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
CEARINGC OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 
Cross Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 
CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 


STEEL 
CASTINGS 


RACTICAL | 
DRAWING.” 





Order now before our stock ; £4 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


ADDRESS : 


By J.G. A. MEYER. By J.G. A. MEYER, 
. . . 
b 93 A M h 2 Thi ) 
having” been “concluded, .J ies —o merican ac int st, nen — Fes | “copies —— 
merican achinist containing r , American Machinist ontaining 
them will be sent by mail to any address 203 BROA DW AY ’ | | them w me be sent by mail to » any address 


in the U.S., Canada or Mexico, for $4.65, | inthe U.S., Canada or Mexico, for $5.20 





titi | 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
nrite tr the 
WveRy ’SCALE GUARANTELD” “SEND Od FOR ‘ist. 


Cut Theoretically Correct. ena 


For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 


BREHMER BROS., 


=e 





4.65, : 
or single copies, 5 cts each, akan NEW YORK. or - ad CX pi 8, 5 cts. each, pest paid. 
S BEVEL GEARS,| (ooceyrr= 
\ 28 J corrwareiciron® svancuseny 3 
p awd j Wk 5 ) { | a | | 











small or large, Senc 1 for ¢ Jatalozue. 1100 sizes « f Gears. 











440 N, 12th St,, Philadelphia, Pa, | COFFIN & LEIGHTON, SYRACUSE. N. Y. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


New Bedford, 
MASS. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, ti! Liberty St., New York. 
515 Phenix Building, Chicago. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


INUN-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 


Back Volumes of the 
AMERICAN MACHINIST 
for 1880, °82, °83, 84, °85, '87, °88, °89, 90, ‘91 and °92. 

A FEW MAY STILL BE HAD. 
Address AMERICAN MACHINIST, 203 Broadway, 





N. Y. 





hey 


UNIVERSAL CUTTER, >; 
6 REAMER GRINDERS. 


maa CH? avai avat-W iin 





O = 


D. SAUN DERS 


21 ATHERTON stT., 
Yonkers, N. Y. 


MANUFACTURERS OF 


Pipe Cutting, 


SON S 





with strength and lightness. 
No loose parts to become detached and mislaid. 
friction of parts than any other pipe cutter made. 





SEND FOR CIRCULAR. 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 


Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


THREADING, 


Taping “Matin 


Rolling instead of sliding motion. 
Less 


















Capacity 
+, 2 in. diameter. 





24 in. long. 
2 BY 24 FLAT TURRET LATHE. 


JONES & LAMSON MACHINE CO., 


\GFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,’’ 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 


SPRIN 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


"Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & CO., Lt'd, 
21 Cross St,, Finsbury, London, 





A SHEARING GUT 


IS OBTAINED WITH OUR NEW 


TOOL BLOCKS, 


Also a faster feed can be used. 
SEND FOR CIRCULAR. 


HURLBUT-ROGERS MACHINE CO,, 





SOUTH SUDBURY, MASS. 








MAKE YOUR- 
SELF A 


charge of, or to superintend the manufacture of Machinery, 


Moderate Charges. 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


Diplomas Awarded. 


To 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry, Elementary Mechanics. ng ag en en Pneumatics, Heat, Mechanical Drawing, 
Steam and Steam Engines, Strength of Materials. Applied Mechanics, Boilers. Machine Design, Electricity, Ete. ) 


egin, Students need only know how to read and write. 
Send for Free Circular Giving full Particulars. 





gaagp’-.BAUSH 2 SONS, 


| HOLYOKE, nee. 


_ enon 
. Wl Bail rls 
















From the 
- Smallest to 
the largest. 
THE BEST WORKMEN 
ARE USING 
GROBET 
SWISS FILES. 
iWIONTGOMERY & CO.,, 
105 FULTON STREET, 


NEW YORK CITY. 








} WEBSTER’S 
INTERNATIONAL 
DICTIONARY 





Ahhhhhash 








Suc cessor of the 
“Unabridged.” 
Ten years spent in 
«| revising, 100 editors 
:} ‘Inployed, more than 

300,000 expended. 


A Grand Educator 
Abreast of the Times 
A Library in Itself 





Invaluable in the 
household, and to the 
teacher, professional 
man, self-educator. 








} Ask your Bookseller to show it toyou. 


4 Published by 


>G.& C. MERRIAM CO.,SprINGFIELD,Mass.,U.8. A, 





@ (GeSend for free prospectus containing specimen 
@ paves, illustrations, testimonials, ete. 

$ (4? Do not bvy reprints of ancient editions. 

4 VVVVVAAAVNe 











| BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR 





Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


‘CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 








THE PERKINS DRAW STROKE TRIMMER, 


An Indispensabl ci 

Bench Bap 
° Lates al d 
Best Design. 
ecuted, 
orders, 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NE\WE & CO., 
Manches 





for all 


brian 
Trial, not 
rlicited. 





ter, England. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 








DETROIT, MICH. 


BORING AND 


TURNING 
MILLS, 


PAs, 4601 Swing 















P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manufacturing industry, requiring the 
ase of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 





trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 
Bryant Building, 55 Liberty St.. New York. 








SMALL CRANKS 
AND 


ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


N. 
1300 HUDSON STREET. 


J. 


MILLING CUTTERS, 
FINE ,TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 










FUSED i 1, 


N. E. Cor, Water & Market Sts,, 
Hamilton, Ohio, U. S. A. 


wMODERN 
16’, 22”, 26/’, 32’ and 36’’ 
Back Geared and Power Feed 


DRILL PRESSES 


A SPECIALTY. 





THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
302 Poach St., 







Ww The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine, which 
fully meets all the 
requirements of a 
machine shop, They are furnished 
& with one, two or three Arbors as 
ce desired, to cut any width of key-seat 
— up to % 1-2 inches wide, 
—} 115-16 inches Arbor works 
= fin all bores from 1 15-16 
Ss inches to 3 inches diameter, 
wa ieee and cuts seats 12 inches 
ng. 
2 7-16 inches Arbor works fa all bores from 2 7-16 inches to 
68 inches diameter, and cuts seats 16 inches long. 
4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 
With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter, 
If the work is heavy and too large to be placed on machine it 


IF YUU BUILD MACHINERY 


THE WOODRUEF SYSTEM 
KEYINC 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 





ean be detached from stand and used as portable machine. 


HARTFORD, CONN. 


BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop 
ping or shifting belts. Power applied can te 
grad: ates to drive with equal safety the 
smallest or largest drills within its range—a 
won derful economy in time and great saving 
in drill breakage. ‘Send fur catalogue. 


W. F. & JNO. BARNES CO., 
1996 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 







21 Cross ST., selliniaiinre: 








LONDON, E. C., ENGLAND 
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WM. SELLERS & C0,, incorporated | : THEHILLES & JONES CO., 


WILMINGTON, DEL. 
PHILADELPHIA, PA, 


‘ —MANUFACTURERS OF— 
MANUFACTURERS OF 


MACHINE TOOLS. MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroad 
TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 


Shops, Locomotive and Car Builders, etc. 
pendent Engines. 


Cut shows our DOUBLE PUNCH AND SHEAR, WITH JIB 
CRANES, for Boiler and Ship Werk. 
Turn Tables, Testing Machines, Shafting, SEE OUR EXHIBIT AT WORLD’S FAIR. 
: Pulleys, Hangers, Couplings, Ete, 
INJECTORS FOR ALL CLASSES OF BOILERS. —==— 


— fs — CTEAM PUMPS AND PUMPING ENGINES. 
re f STRANGE, BUT TRUE! WARRANTED FOR ALL 
THE LONG & ALLOTATTER GO.,)t4s tw Pooress Ray Hin foans a Seen 




































































Manufactured by 


M. T. DAVIDSON. 


300 ASTONISH THE (pac | 
un . AMM CUrA ‘ : PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


PUNCHES AND SHEARS| ™achivery worto, 
WELDING MACHINES | —= 
AND DROP HAMMERS. 


(77 LIBERTY STREET, sw YORK. 
TI hey Ontwear BRANCH OFFICES?) 5) OLIVER STREET, BOSTON. 


— = in bg OF RUE'S “LITTLE GIANT?” 


= Lubricant. 





If you want to familiarize your-elf with the 
best Lifting or Non-Liftting Fojector made 
for Stationary, Marine and ‘Portable Boilers. 
The Catalogue contaius also much useful 
information on the use of Injectors, that we 
think will prove of interest to you. 


RUE MFG. CO., 118 N. Sth St., Philadelphia, Pa. 


They are Noiseless 
and Clean. 


+ 14 NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y.,U.S.A. 


Almond Drill Chuck 


Sold at all Machinists’ 
oe = Supply Stores. 


ce» T.R. ALMOND, 
83 & 85 Washington St., 
Brook yy, N. Y. 


OPEN SIDE PLANERS. 
Ready for Immediate and Prompt Delivery. int VERNON COUNTING REGISTER. ft ENGINE CASTINGS pd 


Size C (30’ x 30’) to plane 6 feet long. 
Size C (30 x 30’) to plane 8 feet long with W acumen Gene e “so \ to 2 H.P. Upright, Horizontal and Marine. Illus 


extra side head, 
Size C (30” x 30’) to plane 12 feet long with Absolutely Accurate 
at High Speed. 


: extra side head. 3 
Size D (36’ x 36) to plane 10 feet long with For Counting Strokes os 
of Engines, Pumps, A. LL. WEED & CO., 


hafting d 
Speed of S vafting and 106 LIBERTY STREET, NEW YORK. 


Registering Fares in 

























DOUBLE PUNCH AND SHEARS. 
World’s Fair Exhibit, Chicago, Ill., Machinery Hall Annex, 
Section 28, Column L, 48 and 49 


DETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, 


Baltimore, Md. : 


















wie Booklet free on receipt of stamp. Gas Engine 
and Dynamo Castings. Small Boilers. Experimental 
work for inventors. 






, extra side head. 
Size D (36 x 36’’) to plane 12 feet long with 
extra side head : 
Size F (48 x 48’’) to plane 14 feet long with 
extra “- hes ad. Turnstiles, etc., etc. 


ce mm] ROBERT POOLE & SON CO. 
prea on Application OFFICES: 129 WORTH ST., NEW YORK. aahleats & MACHINISTS. 
| Boltaaltut Machinery, * aie TRANSMISSION MACHINERY 
— Complete Outfits for Bolt and Car Syops. 6: aU > aD, 
See oi cor a nti, MAE MAGHITTE MOULDED GEARING 


Bolt Headers, Nut Tappers, SPECIAL. FACILITIES FOR THE 


Nut Machines, HEAVIEST CLASS OF WORK 


Washer Machines, Car Link and Pin Machinery, 
‘The National Machinery Co., Tiffin, 0, BALTIMORE, MD. 


™ HENDEY MACHINECO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 


15 incH To 25 INCH. 


Heavy, Powerful and 
Rapid Workers. 
Guaranteed strictly first-class 

in every way. 

The 25 inch is adapted | 

to the heaviest class of |. 

work in Iron and Steel 

Milis, Engine Works, and 
Machine Shops, etc. 



























































a. <> See 
— CHAS. CHURCHILL & CO., Ltd, Agents, 
15-INCH PILLAR SHAPER. 21 Cross St., Finsbury, London, England. 25-INCH PILLAR SHAPER. 
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BUCKEYE ENGINE CO.’S EXHIBIT AT THE 


WORLD’S FAIR. 


20 and 321 and two 36 x 48 Triple Expansion, 1,250 H. P. 
14x 24 and 28 x 24 Cross Compound, 325 H. P. 
11 and 21 x 16 Tandem Compound, 185 H. P. 


16% x _ 180 H. P. 
13 x2 130 H. P. 
13 x is. 130 H, P. 


A cordial invitation is extended to all persons interested in engineering to make 
our exhibit their headquarters while visiting the Fair. 





“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & 60., 


33d and Walnut Sts., PHILADELPHIA, 


New York Agency, 
18 Vesey St., N.Y 


Branch Office, 
245 Lake St., CHICAGO. 





Over 36,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER GAS & GASOLINE ENGINE. 
wea, Simplest and most economical 

engines on earth. 

Fully Guaranteed. 

fa A boy starts it, requires only a 

i few minutes’ attention a day. 

fy Guaranteed cost of running 1 

cent per hour per H. P._ Write 

for catalogue. Address Drawer 

930. 


WEBER GAS AND 
GASOLINE ENGINE CO. 
Kansas City, Mo. 


EVANS FRICTION CONE CO. 


- HANGING AND STANDING 
CONES. 


a) MADEIN ALLSIZEs. 
Thousands in use trans 

mitting from 1 to 50H. P. For 

information address, 

No 85 WATER STREET: 
BOSTON, MASS. 

















yt ENGINES. 









2B Stationary & Portable 
ss ALL SIZES. 
= x Dwarfs in size and 


Giants in Strength. 
a) Costs only 10 cents a Dey 
/per H. P.torun them, & 


PY EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


_ THE VANDUZEN GAS & 








Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular. 


BACKUS WATER MOTOR CO., Newark, \.J. 
Also Mfrs. VENTILATING FANS. 





JAMARVEL OF POWER SIMPLICITY &LOW COST 


NGINE 
iceNnsee gti; an ry mani NEY ANY 


PORTABLE ENGINES, FOR Boars PUMPS, FACTORIES ETC 
SMALL SIZES A SPECIALTY. 


nis whip’ SA GTN WAPOR ENGINE Go. 


Garacoeue RRAY ST, NEW YORKt 











VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. 1 








CONOVER 
CONDENSERS. ¥& 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
A THE CONOVER MFG. CO., 
39 & 41 CORTLANDT STREET, N. Y. 








more popular than ever. 
and U. 
durability. 





Luzkesbeimer’s 
Regrinding 
Globe Valve. 
Fig. 200. 


LUNKENHEIMER’S REGRINDING VALVES have been for over 
thirty years the only strictly first class valves on the market and are to day 
In constant service on Steamboats, Locomotives, 
S. Cruisers, a sure proof of their superior quality, 
If you once try them you will have no other. 
of valves, whistles, lubricators, oil and grease cups, etc. 
Send for one and mention the AMERICAN MACHINIST. 


THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 


The Lunkenheimer Brass Mfg. Go., alneeanat Ohi, U. s. A. 


eflciency and 
Our catalogue 
, Will interest you. 





SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 


Do you know 

that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 








American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


imecss) &:) 


Adjustable Blade Reamers, 
gin. to 24 in. 
Send for ny Pamphlet. 
JAMES A. TAYLOR & CO, 





DRY STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Cle an and Dry Steam 
to Engines, Dry Houses, etc 


Place Separator as close to engine 
| 






as possible, the steam taking a spiral 
cours be twee en the threads causes 
the het ‘r to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes thro yugh the small holes 
to center of pipe, Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis 

tances fo or Ste am Hamm ers, Dry Houses, 
Water Gas Generators, and for all pur- 


poses where Dry Steam is neces sary. 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonwood Streets, Philadelphia. 





MOFFET PORTABLE DRILL. 
UNSURPASSED Weighs 42 Ibs, and 


drills from 3¢ to 
ASA 


14% inches diam- 
REAMER, 


eter. 
Will work in 
any position. 










Runs with Steam 


-—OR— 


Compressed Air. 


1.0. TIMOLAT, 


89 & 91S. Fifth Ave., 
NEW YORK. 


Send for Circular, 
















MANU PRCTURERS — 
OF IMPROVED 


CORLISS STEAM ENGINES | 


L pang ry 

















WAYN = a 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 








(Tandem Compound.) 














40 TO 2,000 H. P., ALL STYLES. 
Electric High Speed Engines and 
WESTON cas, ENGINES 
HIGH PRESSURE BOILERS ¥Osupoo : SW) WESTON ENGINE CO., 
COMPLETE POWER PLANTS “SSC LAA a aa Rea 
THE CASE AUTOMATIC HIGH SPEED ENGINE 
Automatic Lubrication, Perfect Regulation, 
y= The Latest Development in High Speed oe Building. 
wa Manufactured hy THE J.T. CASE ENGINE CO., 
“~ New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 
York and Export, 42 Cort'andt Street, N. Y. 
PHILADELPHIA CORLISS ENGINES, 
ALL SIZES. 
Philadelphia Engineering Works, Ltd. 


Send for Illustrated Catalocue. 

Ice-Making and Refrigerating Machinery, 

PAINTED POST, N. Y. 

AND 

GEO. D, HOFFMAN, 82 Lake St., Chicago. 

SIMPLICITY, COMPACTNESS. 

BUILT IN SIZES FROM 21; to 25 H. P 
PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
Simple, Compound and Tripie-Expansion, 
Mifflin St., East of Front, PHILADELPHIA, PA. 











AM ES I R Ol N W O R| K RKS, osweco, 5) . ian cn ro nea Cisy. 


leiphia, Pa, 


THE LANE & BODLEY CO., 
ye, CINCINNATI, ENGINES, 


‘OHIO. ALL SIZES 


Simple and Compound 


- . 77) CORLISS ENGINES A SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 


Shafting, Hangers, Pulleys, 
Belt Elevators, etc. 













THE 


as its 


DISTRIBUTION of power is as important 
I know a 


al distribution of power. 


application. good deal about the 


economi Perhaps I could 


give you a few pointers. 


Enquiries answered free, catalogues sent free. 


P. PRYIBIL, 498 to 510 West 41st Street, New York. 
Machine ry | A. WOODWORKING MACHINERY 


B. MACH’Y FOR BRASS, IVORY, “HORN, ETC. 
Catalogues. (Cc) SHAFTING, PULLEYS, HANGERS, ETC. 





LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
** Clipper’’ Injectors, and other Steam Appliances. 








J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 
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TO OUR PATRONS. 


To avoid any misunderstanding we repeat our announce- 
ment that all departments of our Works are in operation. 
Our Foundry started, after the usual vacation, on Aug. 
14, and all departments in the Machine Shops resumed work 
on August 28. 
Visitors are welcome. 
BROWN & SHARPE MFG. CO. 
DARLING, BROWN & SHARPE. 


Provipence, R. I., October 2, 1893. 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
GERMANY G. DIECHMANN, Ansbac herstr, 5 Berlin, W. 62. 
FRANCE- FENWICK FRERES & CO., 21 Rue Martel, Paris. 
F. G. KREUTZBERGER, 140 Rue de Ne uilly Puteaux (Seine). 
Curcaco, ILt.—F RED. A. RICH, 23 South Canal Street, and World's Columbian Exposition, Machinery 
Hall Annex, Section 13, Crane Columns J, 46 and 47 Center Aisle. 








8EE OUR EXHIBIT, WORLD'S PAIR. 


AILROAD MACHINE TOOLS. | 
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‘SEE OUR EXHIBIT, WORLD'S PAIR. 


EE OUR EXHIBIT, WORLD'S PAIR 
betel 





DOUBLE AXLE LATHE. I 
h THE NILES TOOL WORKS oo, "35°" F 
NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, PITTSBURGH. 


ein —_— oe oe —- se 
— SEE OUR EXHIBIT, WORLD'S PAIR, = - @ 


To Those Interested In, or Using: Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo'ts, thickness of flanges, etc. 

We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam, The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 
Boston, Philadelphia, 








New York, Chicago. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 


RAILROSD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ET¢., ETC. 


NEW YORK OFFICE, Eaquitasie BUILDING. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(‘*SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A. GRAY CoO.., 


477-483 Svcamore St., CINCINNATI, O. 














| 20 SIZES. | 
| Krom 22/’x22'’| 
|to 96x72” any| 
jlength. 








ouR NEW No. 3: 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 


SPECIAL CIRCULAR AND PRICE, 
2s < > 


OTHER SIZES AND STYLES MADE. 


Eh MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


LAIGHT AND CANAL STS.,, 





Ss SE =—— 





TRE PRATT & WHITNEY CO. 





HARTFORD, CONN., U. S. A. 


Ask trial of Holders with Inserted Cutters, in Lathes and 
Planets for Turning, Cutting off, Threading, Shaping, and 
Boring Metals. The cutters are inexpensive and may be 
sharpened by grinding without changing the form. 
Milling Cutters, in variety, carried in stock and made to 
order. 
CIRCULARS AND PRICES FURNISHED UPON APPLICATION. 


Exhibit at the World’s Columbian Exposition, Machinery Hall, 
Crane Column J, 44-45 Middle Annex. 








Billings Patent Surface Gauge. 


This Surface Gauge ts drop forged, of bar steel, 
and finished in a thorough 
manner, and hardened. 


Send for Illustrated Catalogue and 
Price List of Machinists’ Tools . 


P21E BILLINGS & SPENCER CO. 


HAKTFORD, CONN., U.S. A. 
MACHINERY HALL—Section No, 29, Column No. K-51 


World’s Columbian Exposition, Chicago, 1893. Evecrniciry BotiprNG Section No. 4 Space No. 24, 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


= TURRET ENGINE 


LATHES. 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MAXWELL & MOORE, 


111-113 LIBERTY ST., NEW YORE, 


Manufacturers and Dealers in all kinds of 


macsis's” TOOLS AND SUPPLIES. 


“Wee carry 7 the 1 largest line of Tools and Supplies in the City. 





























Cuts, Photographs 
on application. 
Lowell, Mass., U. Ss. A. 
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& from 17 to 60 in. swi 
FA and Prices furnishe 
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The Celebrated 
F. E. REED 
16-inch Swing 

Engine Lathe. © 


~~ 








** Tools can be seen in operation in 

Manaieg, worwes » Moret Machine 
op, Annex Machinery H Ww i 

Columbian Exposition, Chicago, Ml. od a 





PRICES REDUCED 


Din W.b Le DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y.- 


WYMAN & GORDON. 


WORCESTER, MASS. 


DROP FORGINGS. 
“THE ACME MACHINERY CO. 


LEVELLAND, O 
Manufacturers -% 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
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J. M,. ALLEN, Presipenv. 

WM. B. FRANKLIN, Vice-Presiwent. 
F. B, ALLEN, Seconp Vick-PRESIDENT 
J.B Prerce, SECRETARY & TREASURER, 
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Also SEPARATE HEADS and DIES = sas, 408. SS, 
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THE HENDEY MACHINE A 


TORRINCTON, CONN. 








Manufacturer 


coi v.m.cARPENTER Seri 


PAWTUCKET.R.1I. _. 





THE GARVIN MACHINE CO., 


NEW YORK. 





APS & DIE 
























